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SUMMARY 


Subject .  This  report  covers  engineering  tecta  conducted  on  an 
experimental  42 -inch  ammonia  process  printer  -developer  generally  oon- 
foming  to  military  characteristics  eatabliohed  by  the  project.  This 
particular  machine  vac  developed  to  fill  what  wore,  at  the  time  of 
the  initiation  of  tills  project,  the  following  needs: 

1.  To  provide  an  improved  machine  to  replace  the  Ozalid  Model 
E  in  Engineer  Set  No.  710-010.  Hie  Model  E  was  no  longer  available 
commercially'. 


2.  To  provide  a  means  for  experimental  testing  and  further 
developing  under  the  same  project  of  materials  and  procecsoa  for 
photo  reproduction  by  the  ammonia  process. 

3.  It  was  expected  that  the  new  machine  might  also  provide  an 
interim  means  to  field  units  for  making  diazotype  prints  in  quantity 
if  such  a  requireirent  developed. 

The  investigation  covered  by  this  report  is  limited  to  the 
experimental  machine  and  its  functioning;  noither  the  ammonia  pro¬ 
cess  nor  the  diazotype  sensitized  materials  wore  under  test. 

Investigation.  An  experimental  ammonia  process  printer - 
developer  was  procured,  inspected  and  subjected  to  tests  of  the 
functioning  of  its  components  and  to  production  tests  involving  tlie 
reproduction  of  line-work,  and  of  continuous -tone  transparencies, 
both  cut  and  roll.  Operational  and  functional  deficiencies  of  the 
machine  were  noted,  and  provisions  were  unde  to  correct  them. 

Conclusions .  The  report  concludes  that: 

1.  With  tlie  modifications  accomplished  and  those  recomnonded 
under  par.  Ip,  the  machine  is  a  satisfactory  replacement  for  pre¬ 
sent  standard  equipment  used  far  the  production  of  line -work  prints, 
where  the  quantity  of  work  necessitates  the  use  of  a  high  speed 
production  machine. 

2.  The  machine  is  satisfactory  for  the  production  of  con¬ 
tinuous-tone  prints  from  cut  sheet  and  aerial  roll  film,  as  an 
auxiliary  feature  to  tlie  line -work  reproduction. 

3.  By  reason  of  its  width,  tills  machine  is  not  suitable  for 
the  exclusive  production  of  continuous -tone  photographic  prints  in 
rolls . 

4.  Tlie  machine  is  suitable  for  standardization  as  a  Class  IV 
item  of  issue. 


9.  Further  investigation  and  development  is  necessary  to 
provide  amenta  process  equipment  suitable  for  tho  exclusive  pro¬ 
duction  of  continuous -tone  prints  from  aerial  roll  films . 

Recommendations .  The  report  recommends  that*- 

1.  The  experimental  ammonia  process  printer -developer,  modi 
tied  as  noted  in  par.  11/,  be  classified  as  adopted  type ,  standard 
type,  and  as  a  Class  IV  item  of  issue. 

2.  Project  6 -3 1* -09 -001)  be  modified  to  cover  the  development 
of  a  special  ammonia  process  printer -developer-  suitable  for  the 
exclusive  production  of  continuous -tone  prints  from,  aerial  roll 

f  liras . 


NOTE 


This  report,  including  illustrations,  was  produced  on  the  J5RDL 
experimental  printer -developer  utilizing  presently  available  conmercial 
ammonia  process  materials.  The  text.  Figures  5,  10,  and  11,  and  all 
tables  vere  produced  on  Ozalid  Blue -line  Paper,  209  3  from  Ozatran 
originals.  Figures  3  and  9  vere  made  on  the  blue -line  paper  using 
photo -mechanical  film  positives  contact  printed  from  the  original  line 
negatives.  Figures  1,  2,  4,  6,  7,  and  8  vere  made  on  Ozalid  Sepia  I>ry- 
Photo  Paper,  4o4  D#  from  commercial  type  film  positives  which  were  con¬ 
tact  printed  from  the  original  negatives. 


1 


FINAL  REPORT 

IlIGINEKRIiiG  TESTS  OF  EXPERIMENTAL  AMMQI.TA  PROCESS 
PRINTER  -DEVELOPER 


1 


I 


I.  INTRODUCTION 

1.  Subject .  This  report  covers  engineering  teats  conducted 
on  an  experimental  42 -inch  auinmia  procesal  printer -developer 
generally  conforming  to  military  characteristics  established  by  the 
project.  This  particular  machine  was  developed  to  fill  what  vero, 
at  the  time  of  tlie  initiation  of  this  project,  the  following  needs: 

a.  To  provide  an  improved  machine  to  replace  the  Ozalid 
Model  e  in  Engineer  Set  No.  710-310.  The  Model  E  was  no  longer 
available  commercially. 

b.  To  provide  a  means  for  experimental  testing  and 
further  developing  under  the  same  project  of  materials  and  processes 
for  photo  reproduction  by  the  ammonia  process. 

c.  It  was  expected  that  the  new  machine  might  also  pro¬ 
vide  an  interim  means  to  field  units  far  making  diazot;T>o  prints 

in  quantity  if  such  a  requirement  developed. 

The  investigation  covered  by  tills  report  i3  limited 
to  the  experimental  machine  and  its  functioning;  neither  the  ammonia 
process  nor  the  diazotype  sensitized  materials  were  under  tost. 

2 .  Authority.  The  authority  for  this  work  is  contained  in 
Project  3-35-09-OOp,  Reproduction  Equipment,  Ammonia  Process.2  A 
copy  of  the  project  card  (HDB  Form  1A)  is  contained  in  Appendix  A. 

3.  Personnel.  The  engineering  tests  were  conducted  by  John 
5.  Kelly,  project  engineer,  under  the  supervision  of  W.  W.  Dnvis, 
Chief,  Reproduction  Studies  Section,  Robert  E.  Roesoll,  Chief,  Plioto- 
Id  tho  Branch,  and  William  C.  Cude,  Chief,  Topographic  Engineering 
Department,  ERDL,  Fort  Belvoir,  Virginia. 

1.  See  Appendix  3  for  definition  of  ten®  used  in  connection  with 
ammonia  process, 

2.  The  following  reports  cover  work  also  authorized  under  this 
project: 

ERDL  Report  1109,  Interim  Report .  Light-Sensitive  Diazot.ype 
Papers  for  Tropical  tJae.  5  April  1949. 

ERDL  Report  1122,  Sensitizers  for  the  Production,  by  tho  Diazo- 
Amonla  Process,  of  fcon -Photographic  Blue -line  Drafting  Boards. 
6  May  1949. 


4 .  Background.  Because  of  the  ever  increasing  importance  of 
aerial  photography,  military  planning  has  had  to  investigate  ways 
and  means  of  providing  large  quantities  of  photographs  quickly. 

Under  combat  conditions  in  World  War  II,  it  was  found  that  aerial 
photograph;.-,  to  be  of  maximum  value,  had  to  be  reproduced  and  readied 
for  use  within  a  few  hours.  (An  AIT  Board  No.  2  Roport  1400,  fhoto 
Reproduction  Methods  and  Fqulpnent.  3  February  1550,  estimated  tliat 
IX), 000  photographic  prints  per  army  per  day  would  be  required.  ) 
Present  methods  for  quantity  production  of  continuous -tone  photo¬ 
graphic  prints,  and  the  methods  employed  during  World  War  II,  are 
confined  in  most  cases  to  the  use  of  the  conventional  silver  lalide 
photographic  process.  If  this  method  is  used  in  a  future  emergency, 
it  means  that  a  tremendous  amount  of  photographic  processing  equip¬ 
ment  must  be  employed  together  with  sizable  quantities  of  men  and 
material.  It  was  necessary,  therefore,  to  find  a  simpler,  more 
rapid  process  capable  of  quantity  production  with  less  manpower  and 
with  equipment  of  less  size  and  weight.  The  ammonia  process  i3  one 
that  shows  promise  of  meeting  these  objectives.  A  description  of 
the  ammonia  process  and  its  comparison  with  the  silver  halide  pro¬ 
cess  is  contained  in  Appendix  C. 

II.  INVESTIGATION 

5.  RreHminar.7  Investigation.  Research  was  initiated  to 
develop  an  ammonia  process  machine  which  would  be  capable  of  quantity 
reproduction  of  line  drawings  and  continuous -tone  photographs.  Re¬ 
quirements  were  drawn  up  for  an  experimental  ammonia  process  printer - 
developer  to  meet  the  military  characteristics.  This  machine  was 
procured  under  development  contract  W -44 -009  ong-505,  for  the  3 urn  of 
$16,500,  from  Ozalid,  Division  of  General  Aniline  and  Film  Corpora¬ 
tion,  Johnson  City,  Hew  York,  and  was  delivered  to  the  ERDL  on  23 
March  1943. 

6.  Descrl ptlon.  The  experimental  model,  its  various  sections, 
and  its  special  attachments  are  described  in  the  following  sub¬ 
paragraphs  : 

a.  General .  The  machine,  a  self-contained,  automatic, 

reproduction  unit  capable  of  exposing  and  developing  ammonia  pro¬ 
cess  materials  up  to  42  inches  vide,  is  73  inches  in  width,  lp 
inches  in  height,  47  inches  in  depth,  and  weignts  1835  pounds 
(Figs.  1  and  2).  The  machine  is  operated  from  a  110-120  volt,  a-c, 
60-cycle,  single -phase  power  supply.  It  is  permanently  mounted  on 
rotating  castors,  and  is  equipped  with  leveling  bolts  and  anchor - 
bolt  plates  for  semi  -per: xuient  Installation.  When  the  latter  type 
of  installation  is  used,  tnc  machine,  including  casters,  is  raised 
off  the  floor  and  leveled  ’  y  adjusting  the  leveling  bolts.  For 
tills  purpose,  a  spirit  level  is  located  in  the  center  01'  the  feed- 
board,  parallel  with  the  face  of  the  machine.  The  main  framework 
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Fig.  2.  Front  and  left  side  of  experimental  model  ammonia  process 
printer -developer .  Supply  and  remind  spools  are  for  rolls  of 
sensitized  material,  film,  and  processed  prints. 
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of  the  machine  consists  of  a  rectangular  haae,  four  corner  post  up¬ 
rights,  and  a  rectangular  top  frame  all  of  which  are  stiffened  by 
the  use  of  fabricated  aluminum  angle  and  plate  construction.  The 
rotating  components,  such  aa  rollers  and  glas3  cylinder,  plus  the 
fixed  components  such  as  tanks  and  metal  guides,  are  supported  and/or 
connected  to  end  plates  which  span  the  corner  poet  uprights  at  each 
end  of  the  machine.  The  framework  is  enclosed  by  easily  removable 
sheet  metal  doors  or  panels.  l*id  sections  extend  from  the  framework 
forming  end  cabinets  where  access  for  maintenance  and  adjustment  is 
gained  to  bearings,  sprockets,  chain  drives,  belt  tension  adjustment 
screws,  air  duct  tubes,  electrical  terminals,  ammonia  feed,  and 
ammonia  tank.  Space  is  available  in  the  end  cabinets  for  tools, 
spare  parts,  grease,  oil,  ammonia  waste  can,  and  attachments .  A  6- 
inclx  diameter  flexible  tube  is  attached  at  the  roar  of  the  machine 
for  carrying  away  the  exhaust  heat  and  ammonia  fume 3 . 

b.  Stand  Section.  The  stand  section  of  the  machine  in¬ 
cludes  the  base  and  that  portion  of  the  frame  below  the  level  of 
the  feedboard  and  houses  the  drive  unit,  blower  unit,  and  electrical 
components.  The  drive  unit  consists  of  a  General  Electric  Junior 
Thymotrol  electronic  control,  anode  transformer,  and  l/8-hp,  d-e, 
gear -In -head  motor.  This  unit  drives  the  rollers  and  feed  belts 
of  both  printer  and  developer  sections  at  speeds  ranging  from  0.86 
to  30  fpn  and  is  controlled  by  a  sliding  knob  (with  indicator  scale) 
located  on  the  front  panel  JU3t  above  the  feedboard. 

The  blower  unit  consists  of  a  1-lip,  3450-rpm,  con¬ 
stant  speod  motor  with  cylindrical  blowers  connected  to  each  end 
oi'  the  motor  shaft.  Intake  air  for  one  blower  is  taken  from  the 
room  through  a  disk -typo  shutter  on  the  lower  front  panel  (hinged 
door)  and  passed  through  flexible  air  ducts  to  the  printer  section 
where  air  under  low  pressure  is  used  for  cooling,  ventilating,  and 
air  pick -off  at  the  printing  cylinder  (Fig.  3)-  Intake  air  for  the 
other  blower  is  drawn  tlirough  the  suction  tank  in  the  printer  sec¬ 
tion,  thus  creating  the  necessary  vacuum,  while  the  outlet  air  of 
this  blower  is  used  to  create  pressure  in  the  main  oxliaust  outlet 
of  the  machine.  The  blower  unit  and  the  drive  unit  ore  wired  so 
that  they  my  be  operated  independently  of  the  burner  and  heaters 
to  effect  .gradual  cooling  of  the  burner,  removal  of  ammonia  fumes 
and  to  provent  tlie  warn  belts  from  sticking  to  the  printing  cylinder. 

The  electrical  components ,  mounted  in  the  stand  sec¬ 
tion,  consist  of  switch  gear,  1  to  2  step-up  urans former 3  for  con¬ 
verting  line  voltage  to  220-240  volt3  a-c,  and  a  reactive  transformer 

3.  Gince  the  basic  components  of  the  export:  lonbal  model  were  adapt¬ 
ed  iron  a  standard  commercial  machine  which  operates  iron  220- 
2h0  line  voltage,  a  step-up  transformer  is  reyuiroa  for  their 
operation  irom  a  110-120  line  voltage. 
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with  capacitor  for  supplying  power  to  the  mercury-vapor  lamp  in  the 
printer  section.  The  switch  gear  includes  throe  magnetic  Gtarters, 
remotely  operated  by  switches,  thermostats,  and  timer  which  con¬ 
trols  the  operation  of  the  burner,  various  heaters,  drive  unit,  and 
blower  unit.  These  starters  are  equipped  with  protective  devices 
replacing  the  conventional  fuse,  and  thus  prevent  damage  caused  by 
an  overload.  They  must  be  reset  manually  if  inadvertently  over¬ 
loaded.  A  wiring  diagram  for  the  electrical  circuits  in  the  machine 
is  shown  in  Appendix  D. 

A  foot  pedal,  labelled  "Tracing  Release"  is  mounted 
beneath  the  feedboard  at  the  base  of  the  machine.  Its  operation 
releases  the  tension  of  the  printing  belts  of  the  printer  section. 
The  stand  section  lias  a  hinged  door  along  the  front  to  provide  easy 
access  to  the  units  contained  vithin. 

c.  Printer  Section.  The  printer  section  (lower  half  of 
Fig.  3),  designed  on  the  rolling  contact  principle,  consists  of 
burner  assembly,  glass  printing  cylinder,  air  pick-off  tank,  feed 
belts,  suction  tank,  feedboard,  original  receiving  tray,  and  vari¬ 
ous  attachments  for  use  with  roll  materials.  The  burner  assembly 
consists  of  a  60-watt -per -inch,  dry  cathode,  high  pressure,  mer¬ 
cury-vapor  lamp  fixed  to  a  stainless  steel  receptacle,  which  also 
contains  an  Aizac  reflector  and  a  movable  light  shield.  The 
burner  assembly  is  supported  at  each  of  its  end3  by  the  frame  of 
the  machine.  Access  to  the  burner  is  made  through  hinged  doors 
on  the  upper  half  of  the  end  cabinets.  As  required,  the  burnor 
may  be  removod  when  tables  or  other  surfaces  36  inches  high  are 
placed  on  both  sides  of  the  machine,  and  thus  the  space  adjacent 
to  the  machine  can  be  utilized  for  tables  or  cabinets.  The  entire 
burner  assembly,  including  reflector  and  light  shield,  is  mounted 
inside  a  rotating,  polished  pyrex  glass  cylinder,  6  inches  in 
diameter  and.  47f-  inches  long,  with  stainless  atoel  ferrules  on 
each  end  for  supporting  it  on  small  rollers. 

The  original  copy  and  sensitized  material  are 
guided  through  the  printer  section  by  a  multiple  perforated  belt 
system.  The  auxiliary  belts,  driven  by  a  knurled  roller,  help 
guide  the  materials  from  the  feedboard  to  the  printing  cylinder 
'Fig.  3).  The  original  copy  and  the  exposed  sensitized  material 
are  removed  from  the  printing  cylinder  by  an  automatic -air  pick- 
off.  Air  under  pressure  emerges  from  the  slotted  duct  of  this 
pick-off  device  which  runs  parallel  to  the  cylinder;  thus,  the 
original  and  the  exposed  material  are  lifted  from  the  printing 
cylinder . 

The  printer  section  is  equipped  with  a  suction 
tank  which  automatically  separates  the  original  and  the  exposed 
material.  The  exposed  material  iG  drawn  up  against  the  perforated 
printer  belts  and  conveyed  to  the  developing  unit  wiiile  the  original 
drops  by  gravity  into  the  receiving  tray.  Outlets  to  the  suction 


tank  are  equipped  with  valves  which,  when  cloaad,  let  the  sensit¬ 
ized  material  fall  into  the  tray  for  receiving  originals. 

Supports  for  the  feeding  of  roll  stock  are  mounted 
beneath  the  feedboard;  a  spring -mounted,  wire  paper  cutter  is 
located  on  the  feedboard  for  quickly  severing  the  desired  length 
of  stock  (Fig.  4). 

d.  Developer  Section.  The  devoloper  section  (upper 
half  of  Fig.  3)  consists  of  a  developing  tank,  steel  screen,  seal¬ 
ing  sleeve,  heaters,  evaporating  trayn,  ammonia  supply,  ammonia 
feed,  and  print  receiving  tray.  The  developing  tank  has  a  per¬ 
forated  bottom  and  is  fabricated  of  stainless  steel.  An  endless 
flexible  stainless  steel  screen  revolves  af'bund  the  developing 
tank.  A  sealing  sleeve  which  covers  the  screen  and  is  driven  in 
synchronization  with  the  screen,  prevents  the  escape  of  ammonia 
fumes.  The  developing  tank  contains  two  V -shaped,  stainless  steel 
ammonia  evaporating  trays,  each  having  a  rod  heater  to  generate 
ammonia  fumes.  Making  use  of  feed  pipes,  the  aqua  ammonia  is 
admitted  to  the  center  of  the  developing  tank.  The  aqua  ammonia 
is  evaporated  as  it  flows  along  the  trays  to  the  ends  of  the  tank. 
The  fumes  are  then  superheated  by  other  rod  heaters  controlled  by 
a  thermostat  switch. 

The  ammonia  feed  is  governed  by  two  factors;  the 
speed  of  the  machine  and  the  setting  of  the  manual  annonia  supply 
indicator  knob  on  the  face  plate  of  the  machine.  The  2 -gal., 
cast -aluminum  ammonia  supply  tank  contains  a  bucket  conveyor  feed 
system  which  supplies  liquid  ammonia  to  the  trayn  in  the  develop¬ 
ing  tank.  An  ammonia  storage  can,  located  at  the  base  of  the  right 
end  cabinet,  is  equipped  with  a  special  locking-type  cap  having  a 
large  rubber  stopper  which  can  be  expanded  when  placed  inside  the 
can  opening.  The  can  is  connected  to  the  storage  tank  by  a  rubber 
hose.  The  ammonia  is  pumped  up  the  hose  by  a  small,  manually 
operated  pump,  connected  to  the  can  stopper.  The  can  is  held  in 
place  by  spring  clips  having  a  rolled  end  which  clamps  over  the 
top  of  the  can. 


A  small  light  on  the  front  panel  of  the  machine 
indicates  when  the  level  of  the  ammonia  in  the  storage  tank  i3 
such  that  refilling  is  required. 

e.  Attachments .  Rewind  devices  are  provided  for  roll 
film  and  paper  operation.  Originals  and  prints,  up  to  42  inches 
wide,  may  be  rewound  on  hexagon  bars  driven  by  single -phase  220- 
volt,  60 -cycle  torque  motors.  The  bars  are  mounted  so  as  to  bo 
easily  removable,  one  in  the  original -copy  receiving  tray  and  the 
other  in  the  print  receiving  tray. 

There  are  spindles  provided  for  supply  and  rewind 
spools  when  aerial  film  and  paper  rolls  of  the  same  width  ore  uuod 
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(Fig.  4).  The  spindles  which  accommodate  standard  size  aerial 
film  spools  are  also  driven  by  the  above -uentionod  torque  motors. 


7.  Tpct  -Procedure a .  All  teato  and  investigations,  except 
those  requiring  temperature  and  humidity  control  and  the  invoat lo¬ 
tion  into  transportability,  were  conducted  in  the  laboratories  of 
the  Photo -Id  tho  Branch,  tropical  chamber  oxposure  (temperature  and 
humidity  control)  tecta  were  conducted  by  tho  Materials  Branch. 
Transportability  tecta  wore  conducted  in  the  vicinity  of  Fort 
Bolvoir . 


The  investigations  were  conducted  over  a  period  of  l4o0 
hours  of  macliine  operation.  Observations  were  made  during  inter¬ 
mittent  processing  runs  as  well  as  during  full  scale  production 
rials.  Tlie  maximum  time  of  continuous  operation  vac  64  hours;  how¬ 
ever,  the  greater  percentage  of  operating  tine  was  mode  up  of  6- 
hour  periods.  During  the  test  period,  throe  large  production  runs 
of  36,000,  36,000,  and  43,900  prints,  recpectively,  wore  recorded. 
All  types  of  original  copy,  such  as  line -work  drawings  on  paper, 
linen  and  plastic,  and  continuous -tone  film  materials,  were  used. 
Sensitized  papers  and  plastics,  both  line  and  continuous -tone, 
vere  used  as  reproduction  mediums . 

3.  Operational  Teats  and  Results.  The  following  oub- 
poragraplis  describe  the  testa  of  the  experimental  raodel  and  tiieir 
results  with  regard  to  five  considerations:  electrical  character¬ 
istics,  printing  cylinder  surface  temperature,  thermostatic  con¬ 
trol  for  developing  tank  heatoro,  electronic  speed  control,  and 
effect  of  tropical  temperature  and  humidity  conditions  on  exhaust 
tubing. 


a.  Fiectrloal  Characteristics.  The  purchase  description 
stated  that  the  machine  shall  operate  from  a  110-  to  120 -volt,  a-c, 
90-  to  oO-cycle,  single-phase  power  supply,  and  that  the  total 
power  consumption  (line  current)  3ball  not  exceed  79  amperes  on 
starting  and  shall  not  exceed  60  amperes  during  operation. 

A  recording -type  voltmeter,  an  arroter,  and  a  watt¬ 
meter  were  used  to  test  electrical  characteristics .  The  experi¬ 
mental  model  was  connected  to  a  110-120-volt  power  lino.  In  the 
first  test  the  macliine  was  started  by  operating  the  main  switch 
which  controls  all  heaters,  blowers,  drive  mouor3,  and  lamps. 

The  initial  surge  of  current  vus  found  to  be  in  excess  of  100 
amperes  (scale  on  ammeter  tape  was  calibrated  to  a  maximum  of  lOO). 
Tho  lino  voltage  varied  between  108  and  113  volts  during  the  test. 
Tlie  line  current  after  starting  with  all  heaters  vftried  between 
bj  and  67  amperes.  When  the  pre-sot  developing  tank  temperature 
was  reached,  the  super heat era  automatically  cut  out  and  the  amper¬ 
age  then  varied  between  93  and  97.  The  line  current  reduced  to 
between  49  and  49  amperes  when  the  tray  heaters  were  shut  off  by 
the  action  of  the  automatic  control.  Tlie  above  storting  current 
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is  in  exce38  of  the  specified  76  amperes  and  the  operating  current 
exceeded  the  specified  limit  of  oO  amperes. 

The  second  teat  used  a  tvo-step  starting  method  by 
first  operating  tlie  switch  controlling  the  blowers  and  drive  motor, 
and  thon  immediately  operating  the  main  switch .  fills  method  pro¬ 
duced  the  following  results:  Initial  current  surge  was  64  amperes, 
dropping  to  approximately  20  amperes;  operating  current  after  the 
main  switch  «as  turned  on  varied  between  63  and  67  amperes. 

Operating  current  was  reduced  5  amperes  by  swi telling  off  an  auxiliary 
7 00 -watt  heater,  which  my  be  independently  controlled.  A  compari¬ 
son  of  the  line  current  during  the  initial  surge  of  both  methods 
of  starting  is  shown  in  Fig.  8. 

b.  Printing  Cylinder  ■Our face  17  opera turo .  The  purchase 
description  stated  that  the  printing  cylinder  tonperature  shall 
not  exceed  room  temperature  by  more  than  >0  F. 

The  ends  of  the  printing  cylinder  are  open  t.o  allow 
for  the  dissipation  of  heat  (geaoruted  by  the  burning  of  the  60- 
watt -per -inch,  mercury -vapor  lamp);  this  heat  is  drawn  off  and 
exhausted  to  the  outside. 

Cylinder  surface  temperaturoc  with  related  room 
temporaturos ,  macline  speeds,  and  hours  of  operation  rocorded  dur¬ 
ing  three  tests  are  given  in  detail  in  Appendix  D,  Tost3  of  Cylinder 
Surface  Temperatures.  R  adings  wore  taken,  approximately  every  30 
minutes,  using  an  Ainor  pyrometer,  type  4200,  with  thermocouple 
4o4o.  AH  readings  were  made  with  the  blower  vent  in  the  lower 
front  panel  of  the  mucline  open  throughout  the  tests,  Measurements 
were  taken  at  tiiroe  points  along  the  cylinder  c wma.ee :  at  tlxo 
center,  and  approximately  6  inches  from  each  end.  flic  results  ob¬ 
tained  are  presented  in  Table  X. 


Table  I.  Tests  of  Cylinder  Surface  Temperatures 


Test 

No. 

Machine 

Speed 

(fpm) 

koon 

Temperature 
(Deg  F) 

Cylinder 
Temperature 
(Deg  F) 

Difference 

(Dai  n 

1 

16 

78  (avg) 

137  (avg) 

86 

2 

1 

84  (avg ) 

14?  (avg) 

63 

2  to  30 

to  76 

138  to  lyu* 

64  to  60 

* 

Highest  cylinder 

temperature  was 

recorded  at  lowest 

machine 

speed. 


Fig.  5.  line  current  charts  showing  comparison  of  two  starting  methods. 
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To  increase  the  auction  in  the  suction  tank  so  tliat 
slightly  curled  sensitized  papers  would  be  more  effectively  Bored 
iron  the  printer  to  the  developer  unit,  the  iianufacturer  recom¬ 
mended  that  the  front  blower  vent  bo  closed.  The  closing  of  the 
vent  improves  the  tank  auction;  however,  it  limits  the  blower 
intake  air  to  tliat  which  is  inside  the  machine.  When  the  mneibLne 
was  operated  in  tills  manner,  toe  surface  temperature  rose  to  be¬ 
tween  IcO  and  lyO  F,  more  than  100  degrees  above  room  temperature. 
At  surface  temperatures  above  190  F,  it  was  noted  that  film  rxitcri- 
als  because  of  their  greatly  increased  tendency  to  adhere  to  the 
cylinder,  were  difficult  to  remove  by  the  air  pick -off.  A  number 
of  films  and  sheets  of  paper  were  lost  because  the  effectiveness 
of  the  air  pick-off  was  insufficient  to  completely  overcome  the 
film's  tendoncy  to  stick  to  the  cylinder.  Consequently,  if  one 
comer  of  toe  film  was  picked  off  and  the  other  tended  to  stick  to 
the  cylinder,  toe  film  folded  as  it  was  delivered  to  the  receiving 
tray.  Occasionally,  toe  leading  edge  of  the  film  was  picked  off,  * 
the  remaining  portion  sticking  and  causing  a  film  Jan  between  too 
cylinder,  air  pick-off,  and  belts. 

0  •  Thermostatic  Control  (Developing  Toni:  Heaters ) .  Tiie 
purchase  description  stated  tliat  the  developer  temperature  shall  be 
controlled  by  a  thermostat.  It  shall  be  capable  of  maintaining  the 
temperature  indicated  at  ?  20  F. 

The  experimental  model  was  originally'  equipped  with 
a  3calco  temperature  control  No.  X109  to  provide  for  the  tempera  - 
turo  control  of  the  developing  unit's  superheaters.  This  control 
and  a  Weston  rod -type  thermometer  were  mounted  in  the  left -cad 
plate  of  toe  developer  tank  with  the  elements  extending  into  tho 
tank,  toe  control  knob  and  thermometer  dial  being  visible  inside 
the  left  end  cabinet  (Fig.  2). 

The  procedure  far  arriving  at  a  desired  temperature 
inside  the  developer  tank  proved  to  be  a  hit -and -miss  proposition 
because  there  were  no  temperature  settings  indicated  on  the  control 
dial  and  it  was  possible  to  rotate  the  knob  through  a  number  of 
tunas,  there  being  no  stop  on  the  shaft.  In  order  to  attain  a 
desired  temperature,  it  was  necessary  to  set  the  knob  at  a  definite 
spot  on  toe  dial,  allow  the  rachine  to  heat  until  the  superheaters 
cut  off,  and  then  check  toe  temperature  by  the  Weston  thermometer. 
Should  the  actual  temperature  not  be  that  which  was  desired,  the 
control  knob  was  then  readjusted  and  after  the  heaters  cut  off, 
another  thermometer  chock  was  made .  This  procedure  was  repeated 
until  the  desired  temperature  was  attained. 

An  investigation  was  made  to  find  a  thermostatic 
control  tliat  could  be  set  at  a  desired  temperature ,  acldeve  ton  0 
temperature ,  and  retain  the  specified  differential  of  ♦  20  F, 

It  was  also  considered  advantageous  to  liave  a  control  widch  could 
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be  mounted  on  the  face  of  the  mcld.no  in  full  view  of  the  operator. 
The  Minneapolis -Honeywell  Thermostat,  Model  T4lpA  was  tested  for 
the  purpose  of  giving  this  control. 

The  Minneapolis  -Hone ywe  11  Model  T415A,  having  a  range 
of  l60  to  280  F,  together  with  its  monel  fittings  and  element,  was 
installed  in  the  opening  previously  occupied  by  the  original  control 
The  control  unit  wa3  temporarily  mounted  inside  the  left  end  cabinet 
The  controlled  differential  of  this  thermos  tax,  is  adjustable  from 
6  to  32  F,  at  low  temperature  settings  (l60  F);  and  from  4  to  15  F 
at  high  settings  (28O  F ) . 

Readings  were  made  from  the  Weston  Thermometer  each 
tins  the  thermoswitch  cut  on  or  off.  The  temperature  inside  the 
tank  before  the  machine  was  started  was  usually  below  the  range  of 
the  thermometer.  The  humidity -percentage  control,  governing  the 
percentage  of  time  the  tray  heaters  are  on,  was  set  at  100  per¬ 
cent  until  the  initial  warm-up  was  completed;  it  was  then  reduced 
to  75  or  50  percent.  (Appendix  D,  Thermostatic  Control  Tosts.) 

Three  tests  were  conducted,  two  of  8  hours'  opera¬ 
tion,  and  one  of  6  hours.  The  temperature  setting  of  the  con¬ 
troller  remained  the  same  throughout  each  of  the  three  tests.  The 
settings  were  200,  230,  and  240  F.  The  differential  scale  on  the 
tliormo  switch  was  3et  a  pooition  "B"  (approximately  ♦  10  F)  for 
all  tosts.  The  initial  warm-up  period  is  not  included  in  the 
differential  calculations.  Test  Ho.  1  (200  F  setting)  reduced  a 
high  of  211  F,  11  over;  and  a  low  of  139  F,  11  under.  The  aver¬ 
age  differential  was  17  F.  Tost  No.  2  (230  F  setting)  produced  a 
high  of  241  F,  11  over;  and  a  low  of  209  F ,  21  under.  The  average 
differential  was  14.9,  Test  ho.  3  (240  F  setting)  produced  a  high 
of  244  F,  4  over;  and  a  low  of  227  13  under.  Tie  average 

differential  was  13,7.  All  tests  produced  temperature  ranges  with¬ 
in  the  specified  *  20  F. 

Temperature  readings  taken  intermittently  indicate 
that  the  temperature  of  the  developing  tank  reaches  240  to  250  F , 
after  initial  warm-up  (lp-  to  30-minute  period)  without  the  aid  of 
the  superheaters,  if  the  humidity  percentage  control  (governing 
percentage  of  time  ammonia  tray  heaters  function)  is  maintained  at 
100  percent.  Thus,  the  thermostatic  control  of  the  developing 
tank  temperature  is  more  or  less  voided  when  this  control  is  set 
at  temperatures  of  240  F  and  loss. 

d.  Electronic  Opeed  Control.  Tie  purchase  descrip¬ 
tion,  regarding  the  speed  control,  stipulated  that  the  control 
shall  be  easily  adjustable  and  equipped  with  a  positive -locking 
device . 

The  speed  control  potentiometer,  mounted  on  the 
ITont  panel  of  the  itachino ,  is  calibrated  on  a  linear  scale  iron 
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0.66  to  30  fpm.  Tii©  sliding  knob  permits  instantaneous  changes  to 
an;’  point  along  the  scale .  Although  no  manual  method,  oi'  locking 
is  provided,  tiie  control  retains  its  set  position  at  all  times. 

Three  tests  were  conducted  to  determine  the  accuracy 
of  the  speed  control  vitii  regard  to  the  aerial  speed  in  feet  per 
minute  and  the  efficiency  of  the  control  to  produce  the  same  speed 
on  repeated  settings. 

Footage  measurements  were  marked  off  on  the  auxiliary 
belts,  which  assist  in  guiding  the  materials  from  the  foodboard  to 
the  printing  cylinder,  and  a  zero  point  was  established.  Actual 
times  tere  recorded  using  an  Elgin  Timer  stopwatch.  The  time  and 
distance  was  recorded  for  each  setting  of  the  control  panel.  Table 
H  shows  the  control  settings,  the  belt  speeds ,  the  percentage  of 
error  in  repeated  settings,  and  the  percentage  of  error  in  the 
calibration. 


Tli©  maximum,  error  in  repeated  settings  was  12.9  per¬ 
cent  at  0.66  fpm;  the  three  lowest  settings,  namely,  0.66,  1,  and 
2  fpm,  produced  higher  percentage  errors  than  were  found  in  speeds 
of  3  fpm  and  greater.  Only  one  setting,  28  fpm,  produced  exactly 
the  Game  speed  in  all  three  tests. 

* 

e .  Effect  of  Tropical  Temperature  and  Humidity  Condi¬ 
tions  on  Exhaust  Cubing*  A© specified,  the  experimental  model  was 
*  originally  equipped  with  ten  lengths  of  flexible  tubing  (6  inches  in 

diameter  by  2  feet  long)  far  exhausting  fumes  from  the  nacliino  to 
tlie  exterior. 


Two  sections  of  the  tubing  were  placed  in  the  ERDL 
Tropical  Test  Chamber  to  determine  the  effects  of  tropical  tempera¬ 
ture  and  humidity  conditions.  The  conditions  prevailing  in  the 
tropical  chamber  change  periodically  each  daily  cycle  consisting  of 
two  periods,  one  having  a  temperature  of  75  F  and  95  percent  humidity, 
and  the  other  85  F  temperature  and  90  percent  humidity. 

After  2  weeks’  exposure  In  tlie  chamber,  the  metal 
connecting  collars  of  the  tubing  began  to  show  3igns  of  oxidation 
and  the  outer  rubber  like  covering  of  the  tube  began  to  blister.  Tlie 
blistering  broke  through  after  3  weeks*  exposure,  causing  small 
areas  of  the  outer  covering  to  peel,  exposing  the  oord  fabric  used 
in  the  fabrication  of  the  tube.  The  tubing  was  removed  after  12 
weeks’  exposure,  and  the  following  conditions  were  noticed:  the 
connecting  collars  wore  badly  oxidized;  the  locking  straps  except 
for  tlie  screws  wore  not  affected;  and,  although  the  outer  coating 
had  peeled  in  a  number  of  places,  there  were  no  actual  holes. 

9.  Reproduction  Tests  and  Rosult3.  The  purchase  doacripticn 
stated  that  the  machine  shall  be  capable  of  printing  continuous -tone 
photomape  and  contact  prints,  from  cut  film  or  aerial  roll  film  on 


Table  XI.  Belt  Speed  versus  Indicated  Speed  of 
Electronic  Speed  Control 


lb 


Indicated  Belt  Speeds  Srrar  In  Error  in 


Speed  (Feet  per  Minute)  Repeated  Calibre 


(Feet  per 
Minute ) 

Test 

1 

Test 

2 

Test 

3 

Aver¬ 

age 

Settings 

(*)! 

tlon 

(*)2 

.66 

0.39 

0.28 

0.29 

0.31 

12.9 

53.0 

1 

0.42 

0.38 

0.42 

0,4o 

5.0 

60.0 

2 

.130 

1.41 

1.46 

1.39 

6.5 

31.0 

3 

2.41 

2.47 

2.51 

2.46 

2.0 

13.0 

4 

3.59 

3.49 

3.53 

3.53 

1.7 

11.5 

5 

4.6l 

4.91 

4.46 

4.53 

1:8 

9.4 

6 

9.36 

9.36 

5.41 

5.37 

0.7 

10.5 

7 

6.28 

6.26 

6.40 

6.31 

1.4 

9.9 

8 

7.36 

7.36 

7.41 

7.37 

0.5 

7.9 

9 

8.31 

8.08 

8.31 

8.23 

1.8 

8.6 

10 

9.61 

9.43 

9.31 

9.45 

1.7 

5.5 

n 

10.24 

10.28 

10.18 

10.23 

0.5 

7.0 

12 

11.08 

11.01 

11.13 

11.09 

0.8 

7.6 

13  ’ 

12.22 

12.26 

12.19 

12.22 

o.3 

6.0 

l4 

13.04 

13.29 

13.21 

13.18 

l.o 

5.9 

19 

14.28 

14.15 

14.28 

14.23 

0.6 

5.1 

16 

19.19 

19.09 

15.19 

15.18 

0.5 

5.3 

17 

19.94 

16.03 

16.13 

16.03 

0.6 

5.7 

18 

16.87 

16.98 

16.87 

16.91 

0.4 

6.1 

19 

17.87 

18.04 

18.09 

18.00 

0.7 

5.3 

20 

19.39 

19.48 

19.23 

19.35 

0.7 

3.3 

21 

19.87 

19.93 

19.84 

19.38 

0.3 

5.3 

22 

20.82 

20.79 

21.01 

20.86 

0.7 

5.2 

23 

22.40 

21.90 

21.90 

22.07 

1.5 

4.0 

2b 

23.96 

23.07 

23.07 

23.23 

1.4 

3.2 

29 

24.27 

23.50 

23.80 

23.86 

1.7 

4.6 

26 

29.32 

24.60 

24.84 

24.92 

1.6 

4.2 

27 

26.20 

25.51 

25.63 

25.78 

1.6 

4.5 

28 

26.58 

26.58 

26.58 

26.  >8 

0 

5.1 

29 

28.06 

27.27 

27.44 

27.59 

1.7 

4.8 

30 

29.41 

28.85 

28.57 

23.94 

1.6 

3.5 

1.  -Percentage  of  error  of  repeated  nettings  computed  by  talcing  tlie 
ratio  of  the  maximum  deviation  to  the  average  recorded  belt  upeod 
and  multiplying  by  100. 

2.  Percentage  of  error  of  calibration  computed  by  talcing  the  ratio 
of  the  difference  between  indicated  upend  and  average  speed  to 
the  indicated  speed  and  multiplying  by  l:>u. 


standard  Air  Force  spools^  without  processing  streaks.  Protective 
material  for  the  printing  aurfaces  shall  not  be  required.  It  was 
stipulated  that  the  machine  ahull  be  capable  of  producing  positive 
printa  from  line  tracings  or  similar  transparencies  by  the  ammonia 
process,  and  that  the  machine  shall  be  capable  of  printing  up  to 
42  inches  in  width. 

Various  types  of  commercially  produced  and  laboratory 
samples  of  cut  sheets  and  rolls  of  continuous -tone  reproduction 
materials  were  proceoced  in  the  machine  and  good  quality  prints 
were  produced  with  no  difficulty  other  than  that  mentioned  below. 
The  sample  print  3hown  in  Fig.  6  illustrates  the  result  of  print¬ 
ing  from  i  silver  halide  film  positive  using  Ozalid  Dryphoto  paper. 
Sepia,  4o4D. 


a.  He  product  ion  from  Continuous -tone  Cut  Film  Originals  . 

Continuous  -tone  ammonia  process'  prints  (7^, ^-00  measuring  5  bylOy 
inches )  were  produced  for  the  Engineer  School  during  two  experi - 
mental  production  runs  of  36,200  and  33,200  prints.  Hie  first  run 
consisted  of  18,100  prints  each  of  two  negatives  and  the  second  run, 
19, ICO  printa  each  of  two  negatives,  requiring  68.9  and  53.!?  hours 
of  machine  operation,  respectively.  Film  positive  originals  were 
made  from  negatives  furnished  by  tiie  School,  utilizing  the  con¬ 
ventional  silver  halide  photographic  process.  Adjustments  of  con¬ 
trast  and  density  were  incorporated  in  the  exposure  and  process¬ 
ing  so  a3  to  produce  positives  which  would  have  characteri sties 
suitable  far  printing  on  Ozalid  Eryphoto,  sepia  paper. 

The  actual  exposure  and  development  of  the  ammonia 
process  prints  were  executed  satisfactorily  and  produced  final 
prints  of  good  quality;  however,  two  difficulties  were  experienced 
during  the  production  runs  and  at  other  times  when  films  and  continu¬ 
ous-tone  papers  were  used.  High  cylinder  temperatures  increased 
the  tendency  of  the  film  to  adhere  to  the  cylinder,  thus  reducing 
the  effectiveness  of  the  air  pick-off  in  the  removal  of  the  film  and 
paper  from  the  cylinder.  Occasionally,  the  film  and  paper  continued 
on  around  the  cylinder  two  or  more  times,  destroying  not  only  the 
print  involvod  but  any  other  print 3  (in  the  printer  section)  which 
it  might  overlap.  At  other  times,  only  one  corner  of  the  material 
would  be  picked  off  the  cylinder,  the  remining  portion  adhering 
to  the  cylinder.  This  resulted  in  a  folded  film  and  paper,  or  a 
Jamming  of  the  materials  between  the  cylinder  and  the  air  pick -off. 

In  either  case,  the  film  and  paper  were  rendered  unusable. 

The  automatic  transporting  of  exposed  paper  from 
the  printer  to  the  developer  section  proved  to  be  troublesome  and 
constituted  the  aeoond  difficulty  encountered  during  the  two  pro¬ 
duction  runs.  It  was  found  that  unless  the  paper  had  little  or  no 
curl,  the  suction  of  the  suction  tank  was  insufficient  to  hold  the 
entire  area  (load  corners  dropped  downward)  of  the  paper  against 
the  bolts.  As  the  paper  moved  into  the  auxiliary  belts  between 
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the  printer  and  developer  belts,  the  dropped  corners  wore  folded, 
thus  making  the  print  unusable.  The  use  of  a  roller  ag,h.nst  the 
rear  edge  of  the  suction  tank  to  aid  in  holding  the  paper  against 

*  the  belting  proved  unsuccessful.  In  order  to  eliminate  this  dif¬ 
ficulty,  the  ouction  was  cut  off  (the  prints  dropping  into  the  tray 
with  the  originals),  and  the  prints  manually  fed  into  the  developer 
unit.  This  procedure  reduced  production  speed. 

This  difficulty  i3  attributed  to  the  curl  of  the 
Oralid  Dryphoto  paper  and  not  necessarily  to  a  deficiency  of  the 
machine.  The  our ling  of  the  paper  also  made  it  impossible  to 
stack  prints  in  the  final  receiving  tray.  Flat  (non -curl)  papers 
and  those  having  very  little  tendency  to  curl  can  be  transported 
through  the  machine  and  stacked  without  difficulty. 

On  a  third  large  production  run  for  the  Fifth 
Army  under  Project  "Oveet  Briar"  90  prints  each  of  998 >  10-  by  10- 
in.  cut  film  positives  were  produced  on  the  experimental  model  by 
troops  of  the  656th  Engineer  Topographic  Battalion  stationed  at 
The  ^togineer  Center.  A  total  of  49,000  prints  were  produced  in 
153  machine  hours.  The  aerial  film  in  9  rolls  of  various  length 
was  received  by  the  ESDI  on  20  December  1949  and  the  prints  were 

*  completed  on  30  December  1949.  Film  positives  were  unde  by  two 
teams  of  three  men  each,  one  at  ERDL  and  one  at  the  Army  Map 
Service,  Washington  D.  C.  One  film  positive  was  made  for  each 

*  aerial  negative,  but  if  this  positive  was  destroyed  before  50 
prints  were  completed  on  the  experimental  model,  a  second  film 
positive  was  furnished  later  to  complete  the  prints.  This  method 
was  used  so  as  to  conserve  on  film  and  labor  in  processing  the 
film  positives.  (On  previous  productions  runs ,  several  positives 
of  each  original  were  furnished.)  With  this  procedure,  10  percent 
of  film  positives  had  to  be  remade  before  50  prints  were  completed. 
The  difficulty  was  determined  to  be  at  the  air -pick-off.  As  the 
result  of  this  experience  and  study  subsequently  made  on  the  cause 
of  film  breakage,  adjustments  of  the  air -pick-off  tank  were  made 
which  is  believed  will  reduce  film  breakage  to  a  minimum  of  per¬ 
haps  1  percent  on  a  similar  production.  The  continuous -tone  print 
paper  used  on  this  production  was  Ozalid,  4o4D,  Sepia,  cut  to  10- 
by  10-in.  size  by  the  manufacturer  and  furnished  in  250-oheet 
packages.  The  difficulty  of  curling,  as  experienced  in  the  two 
former  production  runs,  was  not  a  factor  in  this  production. 

b.  Be  product ion  from  Continuous -tone  Roll  Film  Originals. 

The  exposure  and  processing  of  rolls  of  sensitized  continuous-tone 
papers,  ucing  roll  film  positives  as  original  copy,  was  accomplished 
satisfactorily.  The  problem  of  curliiig  paper  encountered  In  the 
use  of  sheet  material  is  eliminated  by  continuous  processing;  how¬ 
ever,  unless  care  is  taken  In  feeding  the  beginning  of  the  rolls 
of  paper  and  film  into  the  machine  and  the  proper  tension  is  applied 
to  the  paper  and  film  feed  spools,  the  materials  will  "walk,"  and 


unsatisfactory  printing  will  result. 


c.  Reproduction  from  Line -work  Originals.  Satisfactory 
positive  prints  were  produced  from  such  originals  as  line  drawings 
(Fig.  3),  films,  and  typewritten  copy  on  Ozatran  (a  commercial 
parchment  paper;,  using  both  cut  sheets  and  roll  stock  up  to  42 
inches  in  width.  The  difficulties,  noted  under  sub par.  Sa ,  encounter¬ 
ed  using  the  continuous -tone  reproduction  paper  did  not  present  them¬ 
selves  during  the  use  of  line  reproduction  papers.  The  feed  and  take- 
up  bars  operated  satisfactorily.  It  was  noted  that  because  the  un¬ 
used  portions  of  roll  stock  on  the  feed  bar  is  exposed  to  light  and 
ammonia  fumes,  some  loss  of  material  occurred. 

10.  Transportability  Teats  and  Results.  The  following  describes 
the  transportability  tests  and  results. 

a.  Truck  Mounting  and  Transporting.  Requirements  stipu¬ 
late  that  the  machine  shall  have  a  low  center  of  gravity  and  shall 
be  readily  adaptable  to  mounting  in  a  van -type  truck  body  as  used  in 
the  present  mobile  map  reproduction  train,  and/or  the  proposed  mobile 
photomapping  train  for  Corps  and  Army  topographic  units. 

As  a  means  of  determining  compliance  with  the  above- 
mentioned  requirement,  the  experimental  model  was  manually  moved 
from  the  loading  platform  of  the  Laboratory  over  a  ramp  leading  up 
to  the  floor  (or  bed)  of  a  2^ -ton,  6x6,  van -type  body  truck.  (The 
printing  cylinder  and  burner  assembly  were  removed  prior  to  loading 
and  unloading  operations;  however,  both  units  were  in  thoir  operat¬ 
ing  position  In  the  machine  during  the  200-mile  road  shock  test.) 

This  operation  was  performed  satisfactorily  in  spite  of  a  difference 
of  15  inches  in  the  levels  of  the  platform  and  truck  bed.  With  the 
experimental  model  placed  parallel  to  the  axles  of  the  truck  (Hg.  ?), 
mounting  was  accomplished  using  the  angle  plates  welded  to  each  cor¬ 
ner  of  the  machine  and  the  bed  plates  bolted  to  the  planking  of  the 
truck,  directly  below  the  angle  plates.  This  method  allows  a  posi¬ 
tive  tie-down  of  the  machine. 

The  truck  was  then  driven  over  200  miles  (see  Appen¬ 
dix  D  for  imp)  of  hard  surface,  dirt,  and  gravel  roads  (35  percent 
of  the  route  was  over  the  gravel  and  dirt  roads ) .  Speeds  ranging 
as  high  as  30  mph  on  the  rough  roads  (and  higher  on  the  smooth  roeda) 
were  employed;  however,  on  some  occasions,  it  was  necessary  to  de¬ 
tour  because  of  an  impassable  route.  After  this  road  test  was  com¬ 
pleted  the  machine  was  returned  to  the  laboratory  and  unloaded  from 
the  truck  in  a  manner  similar  to  the  loading  procedure  described 
above. 


The  experimental  model  was  again  loaded  manually  on 
a  2$ -ton,  6x6,  long -wheel -base  truck  and  then  lowered  to  the  ground 
using  a  crane  and  rope  sling  (Fig.  3).  (Again,  it  was  deemed  advis¬ 
able  to  remove  the  printing  cylinder  and  burner  assembly  prior  to 
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Fig,  7.  Experimental  model  ammonia  process  printer -developer  mounted  parallel 
to  axle  in  a  2^ -ton,  6x6,  van -type  body  truck. 
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loading  and  unloading  opera tiona  to  prevent  damage  to  these  parte.) 
Although  the  crane's  hoisting  mechanism  slipped  and  the  experi¬ 
mental  model  dropped  from  a  height  of  approximately  15  inches  onto 
the  truck  floor,  when  the  machine  was  placed  in  operation  there 
were  no  indications  of  mechanical  damage. 


b.  Air  Trans nortabllit.Y.  Tests  to  determine  whether 
the  machine  could  be  loaded  and  transported  in  standard  cargo  planes 


without  dismantling  major  parts  were  not  made.  However,  the  weight 
(l8c5  lb),  dimensions  (73  by  Yli  by  47 -in.)  and  cubage  (l6c  cu  ft) 
are  such  that  it  can  be  carried  in  Phase  I  operations. 


11.  Operational  Deficiencies.  The  operation  and  teats  of  the 
experimental  ammonia  process  pari nter -developer  revealed  a  number 
of  deficiencies,  oost  of  which  were  not  serious.  A  compilation  of 
these,  with  the  corrective  action  taken  or  needed,  is  given  in 
Table  HI. 


III.  DISCUSSION 

12.  General.  The  evaluation  of  the  experimental  ammonia 
process  printer -developer  as  a  replacement  for  the  existing, 
standard  equipment  was  considered  with  regard  to  its  capabilities, 
performance,  and  reproduction  qualities  as  compared  to  the  other 
commercial  models  of  ammonia  process  machines. 

A  comparison  of  physical  specifications  far  the  experi¬ 
mental  model  with  those  of  four  commercial  Ozalid  ammonia  process 
machines,  the  Printmaster,  the  Model  B,  the  Streamliner,  and  Model 
E  is  shown  in  Table  IV. 

The  Model  E  (no  longer  manufactured)  and  the  Streamliner 
are  both  two-operation  machines;  that  is,  the  printing  and  develop¬ 
ing  is  not  a  continuous  process.  The  sensitized  material  must  be 
fed  manually  into  the  developing  unit  after  exposure .  With  both  of 
these  models,  the  printing  and  developing  speeds  are  not  synchron¬ 
ized;  in  addition,  satisfactory  definition  cannot  be  obtained  in 
continuous -tone  prints  on  the  Streamliner  and  printing  must  be 
accomplished  at  one-third  the  machine  speed  employed  with  the  ex¬ 
perimental  model.  The  Printmaster  and  the  Model  B  are  both  single- 
operation  machines,  having  synchronised  printing  and  developing 
speeds.  The  weight  of  the  Model  B  is  slightly  le3s  than  the  ERDL 
experimental  model;  the  Prin toaster  weighs  almost  50  percent  more 
than  the  experimental  model.  Neither  the  Printmaster  nor  the  Model 
B  are  suitable  for  truck  mounting  because  of  the  height  of  the 
machines .  None  of  those  models  except  the  experimental  model  in¬ 
clude  facilities  for  aerial  roll -film  reproduction. 


Table  III.  Operational  Deficiencies 
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Table  IV.  Comparison  of  Characteristics  of  Printer -Developers 
Manufactured  by  Ozalid,  Division  of  General  Aidlino  &  i'ilm  Corporation 


Characteristics 

IISI313I 

Print - 

mater 

Model  B 

Stream¬ 

liner 

Model  E 

Capacity  (inches) 

42 

42 

42 

42 

42 

Printing  speed 
(inches  per  minute) 

8  to  3<S0 

Up  to  360 

Up  to  300 

Up  to  120 

2  to  25 

Developing  speed 
(inches  per  minute) 

Synchro¬ 
nized  sane 
as  printing 
speed 

Synchro¬ 
nized  same 
as  print¬ 
ing  speed 

Synchro¬ 
nized  same 
as  print¬ 
ing  speed 

Go 

30 

Electrical 

110  to  12  Ov, 
a-c,  60- 
cycle, 

single  phase 

209  to 

23 PV,  &-Cf 

60 -cycle, 

single 

phase 

205  to 

23  5v,  a-c, 
60 -cycle, 
single 
phase 

205  to 

23 5v,  a-c, 
60 -cycle, 
single 
phase 

nov,  a-^ 
60 -cycle, 
single 
phase 

Starting 

Current 

2 -step  start 
(j5  amps 
no  v 

40  amps 

< at  220  v 

32  amps 

&  220  v 

30  amps 
&  220  v 

12  anpe 

®  no  v 

Operating 

Current 

2 -step  start 
65  amps 
no  v 

33.5  amps 
wf  220  v 

26.5  amps 
<0  220  v 

22.5  amps 
<s8  220  v 

10.5  ampe 

3  no  v 

Width  (inches) 

73 

74 

78 

62 

%  -  3/8 

Height  (inches) 

71? 

83 

79 

51 

53  -  3/8 

Depth  with 
feedboard  (inches) 

47a 

68 

38 

30 

19k 

Net  Weight  (pounds) 

1900 

2600 

1728 

750 

4831 

Cost  (dollars) 

20,000.00b 

10,000.00° 

6,565.00 

3,690.00 

1,458.00 

Not  known 

Notes:  a  This  includos  casters  which  extend  6  inches  beyond  aacliine 
proper;  fbedboard  overhangs  front  casters. 


b  Estimated  for  experimental  models. 


c  Estimated  for  production  models. 


The  following  paragraph  dlocuaeea  the  merits  of  individual 
components  of  the  experimental  model,  which  In  general,  functioned 
satisfactorily,  having  but  a  few  breakdowns,  the  greater  percentage 
of  which  were  repaired  by  the  operators  of  the  machine  following 
Instructions  given  In  the  manual  furnished  by  the  manufacturer. 

Those  Imperfections  traceable  to  design  will  be  corrected  in  future 
models.  Experience  gained  In  the  experimental  production  runs  in¬ 
dicates  clearly  the  advantages  this  machine  has  over  the  other  avail¬ 
able  ammonia  process  equipment  with  respect  to  ease  of  training  in¬ 
experienced  personnel  and  rapid  production  speed. 

13.  Evaluation  of  Tests  and  Investigations.  The  following 
considerations  are  covered  in  this  evaluation:  electrical  character¬ 
istics,  printing  cylinder  surface  temperature,  thermostatic  control, 
electronic  speed  control,  exhaust  tubing,  reproduction  of  continuous- 
tone  original  copy,  reproduction  of  line -work  copy,  construction  and 
transportability,  and  ammonia  supply, 

a.  Electrical  Characteristics .  An  operating  current  of 
approximately  65  amperes  was  determined  by  tests  to  be  required. 

For  this  reason,  a  generator  with  a  larger  capacity  than  the  Corps 

of  Engineers  5-kv  Generator  Eet,  -Portable,  (Stock  No.  17-5^05.500.000), 
nay  be  required  for  the  ammonia  process  van  because  of  the  addition¬ 
al.  power  load  of  other  components  within  the  van. 

b.  Printing  Cylinder  Surface  Temperature.  Test  results 
show  that  the  printing  cylinder  surface  temperatures  are  normally 
higher  than  the  50  E  above  room  temperature,  specified  in  the 
procurement  description.  Toots  also  disclosed  that  for  production 
work  involving  the  use  of  film  materials,  the  oylinder  temperature 
should  not  exceed  150  E.  The  cooling  of  the  cylinder  surface  is 
dependent  on  room  temperature  as  the  air  used  for  this  cooling  is 
drawn  into  the  machine  by  the  front  blower.  As  the  room  tempera¬ 
ture  rises,  it  can  be  expected  that  the  warmer  air  will  have  less 
cooling  effect  and  the  cylinder  temperature  will  also  riBe.  Air 
conditioning  may  be  required  for  operating  areas  and  a  room  tempera¬ 
ture  not  exceeding  60  E  maintained  if  film  materials  are  to  be  used. 
However,  in  one  production  run  several  thousand  satisfactory  prints 
were  obtained  from  film  positives  when  the  room  temperature  was  as 
high  as  100  E. 

c.  Thermostatic  Control.  The  replacement  of  the 
original  thermostatic  control  with  the  Minneapolis -Honeywell,  Model 
TI+15A,  proved  satisfactory  for  the  purpose  of  controlling  the  tempera¬ 
ture  of  the  developing  tank  within  the  limitations  of  *  20  E  of  pre¬ 
set  value. 


d.  Electronic  ■Jpeed  Control.  The  major  requirement  of 
the  speed  control  is  not  that  the  machine  run  at  the  speed  indicated, 
but  that  it  accurately  repeat  the  same  speed  on  successive  settings. 
The  present  control  is  considered  satisfactory  in  all  settings 
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except  the  three  slowest  speeds,  that  is,  0.66,  1  and  2  fpn.  Al¬ 
though  the  0.66  fpm  setting  was  12.9  percent  in  error  in  repeated 
settings,  the  present  control  is  satisfactory  for  processing  present 
commercial  materials.  laboratory  samples  of  nev  negative -working, 
diazotype,  intermediate  materials  recently  tested  require  slow  speed 
exposures.  The  use  of  this  type  material  will  necessitate  rigid 
specifications  dealing  with  the  accuracy  of  repeated  settings  and 
linear  scale  calibration. 

e.  Exhaust  Tubes.  The  exhaust  tubing  of  the  machine  is 
satisfactory  except  for  the  corrosion  of  metal  components.  This 
should  be  corrected  by  the  ubc  of  a  non-corroding  alloy  for  these 
parts. 


f.  Reproduction  of  Continuous  Tone  Original  Cony.  Except 
for  the  difficulties  noted  under  subtler,  ye.,  satisfactory  reproduc¬ 
tion  from  continuous -tone  originals  (both  cut  sheet  and  rolls)  was 
accomplished  without  the  use  of  protective  materials.  The  problem 
of  unsatisfactory  transporting  of  sensitized  paper  from  printing  to 
developing  units  should  be  corrected  by  the  production  of  non- 
curling  papers.  The  vacuum  within  the  suction  twnk-  is  sufficient  to 
satisfactorily  transport  flat  paper;  therefore,  the  use  of  papers 
which  have  been  treated  to  counteract  the  curling  would  not  only 
lead  to  satisfactory  processing,  but  would  result  in  satisfactory 
stacking  and  simplify  the  future  handling  of  the  prints.  Although 
the  transporting  and  stacking  problem  is  not  present  in  the  use  of 
roll  materials,  this  non -curling  treatment  would  work  advantageously 
alter  the  prints  have  been  cut  from  the  roll. 

Roll  film  printing  was  accomplished  satisfactorily 
and  meets  the  purchase  requirement.  The  quality  of  each  print  pro¬ 
duced  on  roll  stock  may  not  be  expected  to  be  as  good  as  that  of 
Individually  produced  prints,  as  the  exposure  (speed)  used  for  con¬ 
tinuous  processing  must  necessarily  be  an  average  for  the  entire 
roll.  The  speed  of  the  machine  cannot  be  adjusted  for  each  frame  of 
the  roll. 


Although  satisfactory  continuous -tone  photographic 
prints  were  produced  from  cut  sheet  and  roll  film  it  is  felt  that 
the  experimental  machine  is  not  suitable  for  the  exclusive  produc¬ 
tion  of  continuous -tone  roll  film  work.  Any  ammonia  process  equip¬ 
ment  to  bo  used  exclusively  for  the  production  of  continuous -tone 
prints  in  rolls  should  be  the  subject  of  a  future  investigation 
and  would  be  especially  designed  for  the  purpose. 

g.  Reproduction  of  Line -work  Copy.  The  experimental 
model  machine  meets  the  purchase  requirements  for  producing  prints 
equal  in  quality  to  those  produced  on  the  Print mas ter  Model.  How¬ 
ever,  a  slightly  slower  machine  speed  is  required  for  production 
using  the  experimental  model. 
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la.  Construction  and  Transportability.  The  general  con¬ 
struction  of  the  machine  is  satisfactory;  however,  any  refinements 
which  have  been  Included  purely  for  beautification  of  the  machine 
should  be  eliminated.  The  original  electrical  switch,  guide  knobs, 
and  door  pulls  (made  of  plastic  and  easily  broken)  should  be  re¬ 
placed  by  less  fragile  units. 

Several  components,  such  as  take-up  bar  sockets  and 
take-up  spool  spindles  on  the  torque  motors  shew  cigna  of  corrosion 
from  ammonia  fumes  which  causes  difficulty  in  the  replacement  and 
removal  of  these  parts.  Fabrication  from  stainless  steel  would 
eliminate  the  corrosion  problem. 

When  mounted  in  the  standard  map  reproduction  van- 
type  body;  the  space  available  around  the  machine  is  limited.  There 
is  no  access  to  the  end  cabinets  or  the  rear  of  the  machine.  If 
the  machine  is  mounted  parallel  to  the  axles,  as  it  should  be  for 
proper  load  balance,  it  will  be  necessary  to  provide  full-length 
access  doors  in  each  side  of  the  van  body  or  mount  it  in  an  expans¬ 
ible  side  van -type  body. 

i.  Ammonia  Supply.  After  approximately  one  month's 
operation,  the  seams  of  the  anaonla  supply  cans  separated;  in  addi¬ 
tion,  the  cans  showed  signs  of  rusting.  They  were  fabricated  from 
material  too  light  to  withstand  the  pressure  applied  by  the  pump. 

The  clamping  device  was  found  to  be  unsatisfactory  for  the  purpose. 
The  rubber  stopper  began  to  wear  after  repeated  removals  and  in¬ 
sertions  in  the  cans  and  was  no  longer  effective  in  retaining  the 
pressure  within  the  can. 

It  was  found  that  the  problem  of  suitable  supply 
cans  and  the  need  for  a  pump  would  be  eliminated  by  feeding  the 
ammonia  directly  into  the  top  of  the  supply  tank  using  a  flexible 
spout  attached  to  the  original  ammonia  container. 

14.  Compliance  with  Military  Characteristics.  Table  V  showB 
the  degree  of  compliance,  of  the  ammonia  process  printer -developer, 
with  the  military  characteristics  specified. 

15.  Summary  of  Modifications  Accomplished  and/or  Recommended. 
In  any  future  procurement  of  an  ammonia  process  machine  of  the  type 
tested  in  tills  investigation,  all  of  the  following  modifications 
are  required: 

a-  Flectrloal  Switches .  All  electrical  switches  should 
be  toggle  type  with  plate  showing  on  and  off  positions  clearly  de¬ 
signated. 


Cylinder  Surface  Temperatures.  Cylinder  surface 
temperatures  should  be  lowered  by  increased  cooling  which  may  be 
accomplished  by  increasing  the  amount  of  air  farced  through  the 
printing  cylinder. 


Table  Y.  Compliance  of  Experimental  Model  Ammonia  Process  Printer  -developer  with  Military  Characteristics 

Degree  of  Compliance 

_ Military  Characteristics _ Fully  Partially  Negative' _ Remarks _ 
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c.  Heater  Control.  Thernoetatic  control  of  superheaters 
should  be  accomplished  with  a  control  far  direotly  setting  the  tempera¬ 
ture,  which  will  have  a  specified  differential  and  be  visible  from  the 
from  of  the  machine. 

d.  Metal  Components.  All  metal  components  should  be 
treated  to  give  resistance  to  ammonia  fumes  and  corrosion. 

e.  SSBfift  for  Ammonia  Supply  Tank.  The  ammonia 
supply  tank  should  be  equipped  with  a  direct  reading  level  gauge.  It 
should  be  located  so  as  to  be  visible  from  the  front  panel  of  the 
machine . 


f.  Loading  of  Ammonia  Supply  Tank.  The  loading  of  the 
ammonia  supply  tank  should  be  accomplished  directly  from  the  container 
in  which  the  ammonia  is  furnished,  thus  eliminating  supply  cans  and 
punp. 


g.  Aerial,  Film  Spool  Spindles.  The  aerial  film  spool 
spindles  should  have  rubber  cushion  strips,  and  looking  device  con¬ 
tact  pins  should  have  a  stop  to  prevent  slipping  inside  the  spindle 
housing. 


* 


# 


h.  Covering  for  Roll  Stock  Paper.  A  means  of  covering 
the  supply  of  roll  stock  paper  mounted  below  the  feedboard  should  be 
accomplished  to  prevent  premature  exposure. 


i.  Hacks  for  Removable  Components.  Racks,  containers,  or 
locking  devices  should  be  provided  for  all  removable  components,  roll 
stock  bars,  etc. 


j.  Replacement  of  flag  tic  Knobs.  AH  plastic  knobs  should 
be  replaced  by  a  metal  or  other  unbreakable  material  to  avoid  loss  by 
breakage. 


k.  Auxiliary  Belting  Extension.  The  auxiliary  belts  in 
the  printing  section  should  be  extended,  or  provided  with  a  combina¬ 
tion  light  shield  and  guide  to  prevent  the  exposure  of  materials  be¬ 
fore  contacting  the  cylinder  and  provide  a  more  satisfactory  move¬ 
ment  of  materials. 

l.  Developing  Tank  Seams.  All  developing  tank  seams  should 
bo  welded  in  preference  to  soldering, 

m.  Electronic  Speed  Control.  The  accuracy  of  the  electronic 
speed  control  should  be  improved  to  provide  the  same  speed  with  repeated 
settings  at  an  Identical  position  of  the  indicator  for  the  speed  con¬ 
trol. 


n.  Timer  Switch  The  timer  switch  uhoud  be  wired  to  pro¬ 
vide  for  the  governing  of  Ihe  drive  motor,  and  intake  and  exhaust 
blowers ,  simultaneously . 
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o.  Suction  Tan!:.  The  auction  tank  should  be  of  the  type 
described  under  Table  ill  Cylinder  Pick-Off  ,  having  3  A -inch  open¬ 
ings  to  effeot  a  more  efficient  separation  of  original  and  sensitized 
material. 

p.  Blowers .  The  b lovers  and  connecting  hose  system 
should,  bo  modifiod  as  accompli  a  lied  by  the  manufacturer  and  described 
in  Table  HI,  Cylinder  Pick -Off. 

q .  Prams.  The  frame  of  the  printer  -developer  should  be 
modified  to  provide  for  lifting  attachments  fur  rapid  engagement  of 
crane  sling  hooks . 

r.  End  Cabinets.  The  doors  of  the  end  cabinets  should 
include  podtive  locking  devices  to  prevent  accidental  opening  of 
the  doors  because  of  vibrational  causes.  This  also  applies  to  the 
front  door  of  the  stand  section.  In  addition,  the  vails  of  the  end 
cabinets  should  be  given  more  rigidity  in  order  to  make  them  -with¬ 
stand  the  shocks  of  rough  handling.  (The  fVamework  should  be  ex¬ 
tended  and  a  vertical  support  incorporated  to  accomplish  tills . ) 

a.  Cylinder  Romoval.  Removal  and  replacement  of  the 
printing  cylinder  was  found  to  be  difficult  and  time  consuming. 
Provision  should  be  made  to  allow  more  slack  in  the  printing  belts 
when  released,  so  that  the  cylinder  can  be  removed  simply'  and 
quickly. 

16.  Standardization.  After  the  engineering  tests  of  the  ammonia 
process  printer -developer  were  completed,  a  directive  dated  9  May 
195Q,  was  received  from  the  Chief  of  Engineers  requesting  that  EKDL 
prepare  a  final  report  on  the  printer -developer  phase  of  Project 
3-39-09-005  and  proceed  with  the  preparation  of  suitable  procurement 
specifications .  This  directive  pointed  out  that  on  the  basis  of' 
engineering  tests  and  the  several  production  test  runs  accomplished 
by  troops,  the  machine  be  classified  as  a  Class  IV  Item  of  issue. 

The  directive  stemmed  from,  recommendations  by  Chief,  Army  Field 
Forces,  contained  in  3rd  Ind  to  Chief  of  Engineers,  File  ATENG  I4-I3.5 
(l9  Jan  50),  dated  9  March  1950,  to  basic  communication  from  the 
Chief  of  Engineers  to  Chief,  Army  Field  Forces,  file  EUG-IE,  dated 
19  January  1950,  subject:  Ammonia  Process  Equipment  Developed  under 
Project  8-35-09-005.  (See  Appendix  F) 

Since  the  subject  equipment,  when  modified  in  accordance 
with  paragraph  15,  meets  the  requirements  of  tiie  military  character¬ 
istics  and  because  Army  Field  Farces  have  recommended  its  classifica¬ 
tion  as  a  Class  IV  item  of  issue  without  further  testing,  it  is  con¬ 
sidered  to  be  suitable  for  standardization  as  adopted  type,  standard 

tyre. 


a.  Specifications .  Suitable  procurement  specifications 
for  the  subject  equipment  are  now  under  prejeration  by  EKDL. 
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b.  Additional  Information  Required,  for  Standardization. 
Additional  information  required  for  standardization  together  with 
the  approved  military  characteristics  are  shown  in  Appendix  E. 

IT.  Or>eratlons  Personnel.  Operation  of  the  equipment  does  not 
require  specialized  personnel. 

The  instruction  manual  to  be  furnished  by  the  manufacturer 
with  the  equipment  will  contain  details  of  operation  and  maintenance. 
Additional  training  literature  should  not  be  required  for  nacllne 
operation.  However,  the  processing  of  film  positives  from  aerial 
negatives  should  be  covered  by  a  training  publication.  A  technical 
report  which  will  include  the  data  that  could  be  used  a3  the  basis 
for  such  a  publication  is  now  under  preparation  by  the  ERDL.  Person¬ 
nel  tc  process  these  film  positives  should  be  sldllled  in  photography. 

A  Photographic  laboratory  Technician,  MOB  (949)  can  perform  this 
task. 

16.  hey  Requirements  for  an  Ammonia  Process  Printer -Developer. 
Array  Field  Forces,  after  an  extensive  study  of  equipment  and  antici¬ 
pated  operational  requirements,  have  recently  submitted  to  the  Chief 
of  Engineers  military  characteristics  for,  and  requested  development 
of,  a  smaller  portable  ammonia  process  printer -developer  more  adapt¬ 
able  for  field  use  than  the  42 -inch  machine .  (Reference  Army  Field 
Force  Board  Ko.  2,  Report  of  Project  Bo.  l4oo,  Photo  Reproduction 
Methods  and  Equipment.  3  February  lppO . )  This  machine  would  be  de¬ 
signed  specifically  for  the  production  of  continuous -tone  photographic 
prints  from  aerial  roll  film.  Action  has  been  initiated  by  the  Chief 
of  Engineers  and  the  Engineer  Research  and  Development  laboratories 
for  the  preparation  of  necessary  revisions  to  Project  6-39-09-00.,  and 
for  their  submission  at  an  early  date  to  the  Corps  of  Engineers 
Technical  Committee  to  cover  this  new  equipment  requirement. 


IT.  C0NCLUSI0HL 

19.  Cpnc fusions .  It  is  concluded  that: 

a.  With  the  modifications  accomplished  and  those  recom¬ 
mended  under  par.  19,  the  ms. chine  is  a  satisfactory  replacement  for 
present  standard  equipment  used  for  the  production  of  line -work 
prints,  where  the  quantity  of  work  necessitates  the  use  of  a  high 
speed  production  machine. 

b.  The  machine  is  satisfactory  for  the  production  of 
continuous -tone  prints  iVon  cut  sheet  and  aerial  roll  film,  as  an 
auxiliary  feature  to  the  line -work  reproduction. 

c.  By  reason  of  its  width,  this  machine  is  not  suitable 
for  the  exclusive  production  of  continuous -tone  photographic  prints 
in  rolls . 


d.  The  machine  is  suitable  for  standardization  as  a 
Class  IV  item  of  issue. 

e.  Further  investigation  and  development  is  neoeasary 
to  provide  ammonia  process  equipment  suitable  for  the  exclusive 
production  of  continuous -tone  prints  from  aerial  roll  films. 


V.  RDC  CMKHIiDATIQNS 

20.  IW.nr;nft nations .  It  13  recommended  that: 

a.  The  experimental  ammonia  process  printer -developer, 
modified  as  noted  in  par.  Ip,  be  classified  as  adopted  type, 
standard  type,  and  as  a  Class  IV  item  of  issue. 

b.  Project  8-3^-09-OO‘p  be  modified  to  cover  the  develop¬ 
ment  of  a  special  ammonia  process  printer -developer  suitable  for  the 
exclusive  production  of  continuous -tone  prints  from  aerial  roll  films. 


Forwarded  by: 


MVJUaRA  Xi •  1UAJUAUU 

Chief,  ?ho to -Iit.no  Branch 


Approved  6  July  1950  by: 


Chief,  Topographic  Engineering 
Department 


Submitted  by: 
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Item  Noo  1086,  CETC  Meeting  #169  _ 


compact,  lightweight  ammonia  process  machine 
suitable  for  truck  mounting  and  air  transport  is  required  by  topographic 
units  and  for  general  Army  use  in  the  reproduction  of  line  tracings  and 
similar  transparencies,,  In  addition  improved  diazo  papers  are  required  which 
will  render  the  equipment  suitable  for  rapid  reproduction  cf  photomaps  by  the 
dry  process.  This  project  is  necessary  tc  develop  and  test  new  materiel 
designed  to  replace  existing  types  in  th 


REFERENCES t 

(1)  Latter  from  the  Presidents  the  Engineer  Board  to  the  Chief  of 
Engineers  dated  19  August  1944,  subjects  Quantity  Reproduct Lai  of 
Photo-Mosaic  Maps  and  Some  Contact  Prints  by  Ammonia  Process,, 

(2)  Latter  from  Chief  of  Engineers  to  the  President,  the  Engineer  Board 
dated  21  July  1945,  subjects  Ammonia  Process,  (Work  Order  Nc„  UUP 
3300,  MFS  409)  with  7  indorsements  and  2  comments 0 

OBJECTIVE  * 

(1)  The  purpose  of  this  project  is  to  provide  a  compact,  lightweight 
ammonia  process  machine  which  will  be  suitable  for  truck  mounting 
and  air  transport,  and  to  develop  diazo  papers  and  perfect  a  pro¬ 
cess  which  will  render  the  equipment  suitable  for  the  reproduction 
of  photomaps  and  aerial  contact  prints  used  as  photonaps  in  addition 
to  the  current  normal  use  of  this  type  of  equipment  for  the  produc¬ 
tion  of  positive  prints  from  line  tracings  and  similar  transparencies , 

MILITARY  CHARACTERISTICS : 

(1)  The  machine  shall  be  capable  of  producing  positive  prints  from  line 
tracings  or  similar  transparencies  by  the  ammonia  process „ 

(2)  The  machine  sliall  be  capable  of  printing  photomaps  and  contact 
prints  from  cut  film  or  aerial  roll  film. 

(3)  The  papers  or  medium  used  for  printing  photographic  copy  shall  be 
capable  of  faithful  rendition  of  the  original  subject  matter. 

(4)  The  photographic  image,  when  properly  printed  and  developed,  shall 
be  sufficiently  stable  for  military  field  use, 

(5)  The  machine  shall  be  capable  of  printing  up  to  40  inches  in  width. 
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c.  MILITARY  CHARACTERISTICS  (Continued)* 

(6)  The  machine  shall  be  as  lightweight  in  design  as  practicable  and  yet 
shall  be  sufficiently  rugged  to  withstand  military  field  use.  It 
shall  be  resistant  to  damage  from  corrosion  and  fungus  attack. 

(7)  The  machine  shall  have  a  low  center  of  gravity  and  shall  be  readily 
adaptable  to  mounting  in  a  van  type  truck  body  of  the  type  used  in 
the  present  mobile  map  reproduction  train,  and/or  the  proposed  mobile 
photomapping  train  for  Corps  and  Army  Topographic  Units, 

(8)  The  machine  shall  be  skid  mounted  for  air  transport  and  so  designed 
that  it  can  be  loaded  and  transported  in  standard  cargo  planes  without 
dismantling  major  parts. 

(9)  The  machine  shall  be  capable  of  operation  from  a  110  volt  A.C.,  50- 
60  cycle  power  supply. 

(10) The  equipment  shall  operate  satisfactorily  within  the  extreme  range 
of  climatic  conditions  from  tropic  to  arctic. 

(11) The  machine  shall  be  treated  for  elimination  of  interference  with 
radio  communication  in  accordance  with  applicable  Signal  Corps 
specifications . 

d<,  DISCUSSION* 

(1)  Reference  a  (1)  reports  on  a  preliminary  investigation  of  the 
Engineer  Board  into  the  possibilities  of  reproducing  photomaps  by 
the  diazo  process. 

(2)  Reference  a  (2)  directs  continuation  of  the  preliminary  investigation, 
which  finally  culminated  in  the  establishment  of  this  development 
project.  This  correspondence  also  indicates  coordination  with  Army 
Air  Forces  and  Army  Ground  Forces  prior  to  formal  establishment  of 
the  project  and  assignment  of  the  approved  project  to  the  Engineer 
Board  for  prosecution. 

(3)  Agencies  interested  in  this  project  other  than  fie  Office,  Chief  of 
Engineers  are  Army  Air  Forces  and  Army  Ground  Forces. 

e„  PROJECT  PLAN  ? 

(1)  Iriit rally  stress  will  be  placed  on  obtaining  an  improved  air  and 
truck  transportable  ammonia  process  machine  to  perform  present 
conventional  functions  of  this  type  equipment. 

(2)  Subsequent  development  will  provide  for  the  addition  of  improved 
diazo  papers  to  this  equipment  to  allow  printing  .aid  developing  of 
photographic  copy.  v 

(3)  Equipment  and  materials  will  be  subjected  to  engineering  tests. 

(4)  Service  tests  will  be  conducted  by  interested  agencies. 

(5)  Specifications  covering  the  machine  and  accessories,  with  recommen¬ 
dations  regarding  equipment  classification  action,  basis  of  issue 
and  existing  production  facilities  will  be  submitted  to  the  Chief 
of  Engineers. 


J1BB  BOM  11,  I  AM  IB4V 


ttemnr  ouninoitio t  -  unclassified 


HH2.or2.rmi 


APPXNDH  B 


DKFXNmON  OF  TESHS  UBS)  IN  CONNECTION  WITH  TEE  AMMQBIA  fROCJES 


aerial  negative  -  A  photographic  negative  vhich  has  been  exposed 

from  an  aircraft  In  flight  In  a  camera  built  specially  far  the 
purpose. 

mwmnniR  process  -  A  diazotype  process  of  direct  positive  printing 
and  developing  of  photographic  prints  from  translucent  line 
drawings,  film  positives,  and  the  like;  this  process  employs 
paper  or  other  media  upon  vhich  a  diazo  compound,  a  coupler, 
and  an  organic  acid  are  coated  together,  the  latter  preventing 
premature  coupling  before  development.  Exposure  is  usually 
accomplished  by  a  mercury  vapor  or  other  ultraviolet  source 
of  light  while  development 'consists  of  passing  the  exposed 
media  through  ammonia  fumes .  The  diazotype  material  used  with 
the  ammonia  process  is  referred  to  as  tlie  two  component  type. 
(See  Oz&Ud  process. ) 

azo  compound  -  One  of  a  series  of  compounds  containing  nitrogen, 
many  of  which  yield  brilliant  dyes  and  farm  part  of  the  basic 
structure  of  light-sensitive  coatings  far  materials;  such 
materials  are  then  used  to  produce  photographic  prints  by  the 
diazotype  process. 

continuous -tone  -  A  term  designating  an  image  containing  tones  of 

indefinite  variation  from  white  (transparent)  through  greys,  to 
black  (opaque) . 

contrast  -  The  inherent  characteristic  of  a  photographic  matorial  to 
adjust  or  change  the  density  difference  of  the  original;  thus, 
a  high  contrast  photographic  paper  would  increase  tlie  density 
difference  of  a  negative  as  exhibited  in  the  print.  Tlie  in¬ 
herent  contrast  can  be  varied  between  limits  by  varying  the 
exposure,  development  time,  or  composition  of  developer.  (See 
also  density. ) 

t 

cut  film  -  Sheets  of  photographic  film  with  the  base  generally 
thicker  than  that  used  for  roll  or  pack  film, 

definition  -  The  distinctness  or  clarity  of  detail  or  outline  of  a 
photographic  image. 

density  -  A  measure  of  the  degree  of  blackening  of  an  exposed  111m, 
plate,  or  paper  after  development,  or  a  measure  of  tlie  direct 
image  in  the  case  of  a  print -out  material.  It  is  defined 
strictly  as  the  logarithm  of  the  optical  opacity  where  the 
opacity  is  tlie  ratio  of  the  incident  to  the  transmitted  (or 
reflected)  light.  Thus,  a  medium  which  transmits  all  of  the 


incident  light  has  a  density  of  0,  a  deposit  passing  l/lOth  of 
the  incident  light  has  a  density  of  1,  a  deposit  passing  l/LOOth 
of  the  incident  light  has  a  density  of  2,  and  the  like. 

developer  -  A  chemical  reagent  used  in  the  development  of  a  photog¬ 
raphic  image. 

development  -  The  production  of  a  visible  image  from  on  invisible  or 
latent  image  farmed  on  light -sensitive  material  by  exposure . 

dispositive  -  An  ordinary  positive  photographic  image  on  a  trans¬ 
parent  support  for  viewing  by  transmitted  light  or  projection. 

dlazo  -  A  prefix  indicating  the  presence  of  the  bivalent  -  N  *  N  - 
radical. 

diazotype  -  A  prefix  applied  to  equipment,  materials,  sensitizers, 

and  the  like  which  may  be  used  in  producing  photographic  images 
by  the  diazotype  process. 

dry -photo  -  A  torn,  applied  to  continuous -tone  diazotype  papers  re¬ 
quiring  dry  development  by  ammonia  fumes. 

exposure  -  Hie  action  of  submitting  any  light  -sensitive  surface  to 
the  action  of  actir-ic  light.  In  sensitometric  work  the  term 
"exposure"  means  "total  light  action"  rather  than  "exposure 
time";  thus,  exposure  may  bo  defined  as  the  product  obtained 
by  multiplying  the  intensity  of  illumination  at  the  sensitized 
surface  by  the  time  during  which  the  surface  is  exposed  to 
tills  illumination. 

Him  (photographic)  -  A  thin  flexible  transparent  sheet  of  cellulose 
nitrate,  acetate,  or  similar  material  which  may  be  coated  with 
a  light  sensitive  emulsion. 

fixing  -  Hie  process  of  converting  the  silver  compounds  of  a  photo¬ 
graphic  emulsion,  which  have  not  been  acted  upon  by  light  or 
development,  into  soluble  compounds  tliat  can  be  removed  by 
the  subsequent  water  wash,  thus  rendering  the  emulsion  unalter¬ 
able  by  further  action  of  light. 

flat  -  Pertaining  to  photographic  images  it  implies  that  the  imago 
lacks  contrast;  little  difference  in  density  between  the 
various  tones. 

image  -  Hie  deposit  of  silver  or  other  substance  by  vliich  a  picture 
representation  of  tlue  original  subject  is  formed. 

intermediate  -  Any  transparent  or  translucent  material  carrying  a 
photograpliio  image,  the  min  purpose  oi  vliich  is  to  aid  in  the 
production  of  an  earl  product,  a  positive  photographic  print,  fro 
an  original  negative. 


line  drawings.  copies.  negatives.  etc.  -  Drawings,  copies,  etc.,  the 
image  of  vhlch  consists  of  lines  and  has  0017  tvo  tones,  corre¬ 
sponding  to  black  and  white;  a  line  negative,  one  having  only 
transparent  and  opaque  areas,  no  variation  of  tones. 

mercury -vanor  lamp  -  A  quartz  tube  containing  mercury  vapor  which 
produces  light  by  the  passage  of  electric  current.  Tlj©  light 
given  off  by  the  hirep  ia  blue -white  in  appearance  (harmful  to 
the  eyes)  and  io  lacking  in  red  rays. 

negative  -  A  photographic  image  which  has  the  lights  and  shades  in 
inverse  order  to  those  of  the  original  subject. 

negative -working  -  A  sensitized  material  which  reproduces  lights 
and  shades  in  reverse  of  those  of  the  original  from  which  the 
reproduction  is  made. 

ozalid  process  -  A  commercial  process  utilizing  the  ammonia  process 
as  defined  above. 

positive  -  A  photographic  image  having  approximately  tho  sane  rendi¬ 
tion  of  light  and  shade  as  the  original  subject. 

pool tlve -working  -  A  annuitized  material  which  reproduces  lights  and 
sliades  will  oh  ore  tlie  same  as  those  of  the  original  from  wliich 
the  reproduction  ia  made. 

processing  machine  -  An  automatic  or  semi -eutoma tic  machine,  the 

purpose  of  which  is  to  expose  and  process  phctograpilc  materials.  . 

silver  halide  -  A  compound  of  halogen  with  silver  aa  a  bromide  or 
chloride.  Used  aa  a  prefix  when  referring  to  equipment, 
materials,  aensitizers,  and  the  like,  which  my  be  used  in  pro¬ 
ducing  photographic  images  by  the  conventional  photographic 
process . 

tone  reproduction  -  The  ability  of  a  material  to  reproduce  monochrome 
tones,  or  colors  in  monochrome,  in  satisfactory  relationship 
with  those  of  tiie  original  subject. 

translucent  -  Admitting  passage  of  light  but  diffusing  it  00  that 
objects  beyond  cannot  be  clearly  distinguished;  partly  trans¬ 
parent. 

transparency  -  A  picture  on  a  transparent  or  translucent  material 
vline  tracing,  photographic  elides,  and  the  like). 


APPENDIX  C 


DESCRIPTION  0?  THE  AM4DHXA  PROCESS  AND  COMPARISON 
WITH  THE  SELVES  HALIDE  PROCESS 

The  aisaonia  process  it  one  of  two  diazotype  prooeeses  new 
being  used  comoarolally  for  the  re  product  ion  of  line  drawings .  The 
diazotype  processes  are  based  on  the  light  sensitivity  of  a  class  of 
organic  substances  known  as  diazenium  compounds .  These  compounds  are 
capable  of  reacting  with  certain  coupling  compounds  to  form  dyeej 
however,  this  property  is  destroyed  if  the  diazo  substance  i3  ex¬ 
posed  to  light.  In  the  asmonia  process,  the  dlazonium  compound  is 
coated  onto  paper  or  other  suitable  support  together  with  tho  coupler 
and  a  weak  acid  to  prevent  premature  coupling.  If  the  coated  sup¬ 
port  is  exposed  to  light  while  in  contact  with  a  line  drawing  or 
other  transparent  car  translucent  original,  the  diazo  compound  is 
destroyed  in  those  areas  which  receive  light,  thus  preventing  the 
formation  of  a  dye  during  development.  In  those  areas  wldch  have 
not  received  light,  the  coupling  can  be  made  to  take  place  by  neutral¬ 
ization  of  the  acid  component  in  the  coating,  thus  farming  a  dye  Image. 
This  neutralization  is  accomplished  by  submitting  the  exposed  material 
to  an  alkaline  atmosphere  such  as  that  produced  by  the  volatilization 
of  liquid  ammonia.  Because  of  the  nature  of  development  of  this  type 
material  by  ammonia  fumes,  It  is  described  as  a  dry  process,  thus 
differentiating  from  the  other  commercially  used  diazotype  process 
in  which  the  sensitizer  does  not  contain  the  coupling  compound  and 
tho  formation  of  the  dye  is  accomplished  by  applying  the  coupling 
substance  to  the  surface  of  the  material.  The  diazotype  process  re¬ 
quiring  a  liquid  developer  is  described  as  a  send -wet  process.  In 
both  of  these  diazotype  processes  the  dye  image  formed  is  a  direct 
positive  reproduction  of  the  original  copy,  since  the  dye  is  farmed 
only  In  those  areas  in  which  the  light -eensitive  substance  has  been 
protected  from  the  light  rays  by  the  dense  areas  of  the  original. 

By  the  use  of  certain  diazonium  compounds  which  are  cap¬ 
able  of  a  gradual  destruction  by  light  action  depending  upon  the 
intensity  of  the  light,  thus  reproducing  tones  intermediate  of  the 
extremes  of  typical  line -work  reproduction,  it  is  now  possible  to 
produce  continuous -tone  photographs  by  tho  ammonia  process. 
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SILVER  HALIDE  PROCESS  AMMONIA  PROCESS 


Print  %terialfl 


Negative -working .  Dfrec t  print  - 
ing  Prom  original  negative.  Four 
to  seven  different  contrasts  to 
cover  a  wide  range  of  negative 
contrasts.  Darkroom  and  safe  - 
lights  are  required. 


Positive -working.  Direct  print¬ 
ing  from  a  positive.  Single  con¬ 
trast.  Neither  darkroom  nor  safe- 
llghtc  are  required. 


fc 


Processing 


Exposure,  development,  rinsing, 
fixing,  washing,  and  drying  are 
required.  Single  print  process¬ 
ing  time  (from  a  film  negative), 
using  the  fastest  commercial 
method,  is  approx.  '(  minutes. 


Exposure  and  development  only.  No 
other  processing  or  drying  is  re¬ 
quired.  Single  print  processing 
time  from  an  available  film  posi¬ 
tive  is  approx,  ly  minutes. 


Processing  Chemicals.  Water,  etc. 

Developer.  Approx.  1  gallon  per  Developer.  Armenia  ;  ,  apurox.  1 
100,  10"  x  10"  prints1.  gallon  per  2500,  10"  x  ID"  prints. 

Water.  That  required  for  prepare-  Water.  None  required, 
tion  of  developer  and  fixer  plus 
that  needed  for  washing.  Recom¬ 
mended  wash,  a  minimum  of  20  min¬ 
utes  in  a  flow  of  water  giving  a 
complete  change  every  few  minutes. 

Fixer.  When  used  in  largo  quan-  Fixer.  Hone  required, 
tity,  the  yield  per  gallon  would 
probably  be  slightly  higher  than 
that  of  the  developer. 

Equipment 

Contact  printer  or  other  suitable  Single  automatic  machine  for  ex- 
laethod  of  exposure?  trays j  and  posure  and  processing.  Floor 
sinks,  possibly  temperature  con-  space,  20  sq  ft. 
trollod . 


Personnel 

Highly  trained,  specialized  No  specialized  personnel  required 

personnel  roquired.  for  print  production.  Training 

for  operation  of  ammonia  process 


1.  See  fhoto-Eib  Index,  Morgan  u  lister. 
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SILVER  HALIDS  PR0CB53  AMOKIA  PROCESS 

Personnel  (Cent) 

machine  requires  only  a  few  days. 
(Production  of  silver  positives  re 
quires  highly  trained  and  special¬ 
ized  personnel.) 

•  Print  duality 

Very  good.  Good  definition,  Good.  Good  definition-,  fair  image 

excellent  image  stability,  etc.  stability,  satisfactory  for  raili- 
Socie  indication  of  grain.  tary  use.  Ho  grain  other  than 

that  in  the  original. 


Other  Factors 


Produces  a  positive  print 
directly  from  a  film  negative. 


Possible  to  produce  prints  from 
negatives  of  lew,  normal,  or  high 
contrast  by  correct  selection  of 
paper. 


Requires  the  production  of  a  film 
positive  from  a  negative  for  print¬ 
ing.  At  present,  this  positive  is 
made  by  the  conventional  silver 
halide  process. 

Present  materials  require  posl - 
tives  of  a  specified  contrast  for 
sati s  f ac tory  reproduc  ti on . 


Submitted  1  January  1950 
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APPENDIX  E 


INFORMATION  REQUIRED  FOR  STANDARDIZATION 

Information  required  for  classification  of  a  new  item  of  equip¬ 
ment  is  given  below: 

1.  Approved  Military  Characteristics.  The  approved  military 
characteristics  for  the  Printer -Developer,  Ammonia  Process,  110  volt, 
50-60  cycle,  single  phase,  42 -inch  capacity  are  as  follows: 

a.  The  machine  shall  be  capable  of  producing  positive 
prints  from,  line  tracings  or  similar  transparencies  by  the  ammonia 
process . 


b.  The  machine  shall  be  capable  of  printing  photoiaape 
and  contact  prints  from  cut  film  or  aerial  roll  film. 

c.  The  papers  or  medium  used  far  printing  photographic 
copy  shall  be  capable  of  faithful  rendition  of  the  original  subject 
matter . 


d.  The  photographic  image,  when  properly'  printed  and 
developed,  shall  be  sufficiently  stable  for  military  field  use. 

e.  The  machine  shall  be  capable  of  printing  up  to  40 
inches  in  width. 

f .  The  machine  shall  be  as  lightweight  In  design  as 
practicable  and  yet  shall  be  sufficiently  rugged  to  withstand  mili¬ 
tary  field  use.  It  shall  be  resistant  to  damage  from  corrosion  and 
fungus  attack. 


g.  The  machine  shall  have  a  low  center  of  gravity  and 
Ghall  be  readily  adaptable  to  mounting  in  a  van-type  truck  body  of 
the  type  used  in  the  present  mobile  map  reproduction  train,  and/or 
the  proposed  mobile  photomapping  train  for  Corps  and  Amy  Topo¬ 
graphic  Units. 

'a.  The  machine  shall  be  skid  mounted  for  air  transport 
and  so  designed  that  it  can  be  loaded  and  transported  in  standard 
cargo  planes  without  dismantling  major  parts . 

i.  The  machine  shall  be  capable  of  ox>eration  from  a 
110  volt  A.  C.,  50-00  cycle  power  3upply. 

j.  The  equipment  shall  operate  satisfactorily  within 
the  ox troroe  range  of  climatic  conditions  j.rom  tropic  to  arctic. 


k.  The  machine  shall  be  treated  for  elimination  of  inter¬ 
ference  with  radio  communication  in  accordance  with  applicable  Signal 
Corps  specifications. 

2.  Dimensions  and  Weight.  Dimensions  and  weight  of  the  com¬ 
plete  Printer  JWeloper ,'  Aiamcnia  Process,  110  volt,  50-00  cycle, 
single  phase,  42 -inch  capacity  are  as  follows: 

a.  Dimensions. 

73  inches  wide,  ?lp  inches  high,  and  4 7  inches  deep. 

b .  Weight 
1865  pounds . 

3.  Cost  to  Fabricate  Single  Unit.  Estimated  cost  of  produc¬ 
tion  of  one  complete  Printer  ^Developer,  Ammonia  Process,  110  volt,  50 
60  cycle,  single  phase,  42  inch  capacity  is  $20,000. 

4.  Cost  in  Quantity  Production.  Estimated  coat  of  the  Printer 
Developer,  Ammonia  Process,  110  volt,  50-60  cycle,  single  piia.se ,  42- 
inch  capacity,  in  quantity  production  of  10  or  more  is  $lo,00C. 

5.  Production  Data.  It  is  estimated  that  an  established 
manufacturer  such  as  the  Ozalid,  Division  of  General  Aniline  and  Film 
Corporation  could  initiate  production  of  the  Printer -Developer, 
Ammonia  Process,  110  volt,  50-60  cycle,  single  phase,  42 -inch  capa¬ 
city,  in  yo  days  and  could  produce  10  complete  units  in  the  next  12 
months  thereafter. 

6.  Overseas  Use.  The  Printer -Developer ,  Ammonia  Process,  110 
volt,  50-00  cycle,  single  p])ase,  42-inch  capacity  is  satisfactory 
from  a  development  point  of  viow  for  use  overseas. 

7.  Standardization  and  Interchangeability  of  Parts.  Tlie  de¬ 
sign  of  the  Printer -developer,  Ammonia  Process,  110  volt,  50-00 
cycle,  single  phase,  42 -inch  capacity  does  accomplish  the  objectives 
of  mo:d. mum  standardization  and  interchangeability  of  parts. 

8.  Spare  Parts  List.  The  following  is  a  list  of  first 
echelon  spare  parts  for  the  Printer -Developer,  Ammonia  Process,  110 
volt,  50-60  cycle,  single  phase,  42 -inch  capacity: 


i 


ifcsa 

Cylinder  and  Ring  Assembly,  Pyrex  glass, 

47^  In.  long  by  6  in.  diameter  far  42- 
in.  printer -developer,  ammonia  process 

lamp,  Fluorescent,  15 -watt ,  1-inch  diameter,  2 

17  inches  long 

Tube,  Amperite  Relay  (G.  E.  No.  115N020K)  1 

Tube,  Electronic,  Type  5^4  G  1 

Tube,  Thyratron,  (G.  E.  No.  GL-3C23)  1 

Fuse,  Cartridge  type,  60  ampere  capacity  4 

I3/I6  inch  diam.  by  3  inches  long 

Fuse,  Cartridge  type,  3  ampere  capacity,  2 

£-inch  dia.  by  2  inches  long  (G.  E.  Ho.  1454) 

lamp,  (far  burner  assembly).  High  Pressure  1 

Mercury  Vapar,  220-volt  A.C.,  60 -watts  per 
inch  for  42 -in.  printer -developer,  armonia 
process 

lamp,  indicator,  Candelabra  base,  6-watt,  2 

120-volt. 
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(PROPOSED  SET  USTH30) 
Reproduction  Equipment,  Aanonla  Proceas, 
Continuous- tone,  Set  Ho.  7 


Nomenclature 


Unit 

of 

Measure 


Aanonla  Aqua,  Ammonia  ^fdroxide,  lb. 

DSP,  ammonia  water,  strong  solu¬ 
tion  27  to  29  percent  at  26° 

Baums,  7-lb.  Jug,  packed  10  to 
a  wooden  oase 

Film,  photographic,  cut  sheets, 
safety  base,  comasrclal  type 
v/antlhalation  backing,  blue  and 
rlolet  sensitive,  speed  group 
12.5,  game  group  I.30  fog  not 
exceeding  0.12 

10x12  In.,  25  sheets  to  box  bx. 

24x30  in.,  25  sheets  to  box  bx. 

Film,  photographic,  roll,  safety 
base,  comaercl&l  type  with  anti- 
halation  backing,  blue  and  violet 
sensitive,  speed  group  12.5,  ganma 
group  1.30,  fog  not  exceeding  0.12 


9?  In.  x  150  ft.  ro. 

Paper,  printing,  ammonia  process, 
gelatin  coated,  continuous- tone, 
single  weight,  sepia,  In  sheets 

10x10  In.,  100  sheets  pk. 

24x30  In.,  100  sheets  pk. 

Paper,  printing,  aanonla  process, 
gelatin  coated,  continuous -tone, 
single  weight,  sepia,  In  rolls 
9?  In.  x  50  yds.  ro. 

Paper,  printing,  ansoonla  process, 
rapid  speed,  17- lb.  weight,  blue, 
in  rolls 

40  in.  x  50  yds.  ro. 


Expend-  Stock 

able _ No. _ Quantity 

I  51-2456.700.600  140 


X  NSN  10 

X  NSN  5 


X 


X 

X 


X 


X 


NSN  5 

NSN  50 

NSN  3 

NSN  10 

NSN  2 
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Ttait 

of 

Expend- 

Stock 

Voaamolature 

* 

Measure 

able 

Vo. 

Quantity 

Paper,  printing,  — aonla  process, 
rapid  epeed,  17-lb,  weight,  blue, 

In  sheets 

24  x  30  In.,  100  sheets  pk. 

Paper,  printing,  anaemia  prooess, 
Intermediate  (translucent),  14-lb. 
weight,  sepia.  In  rolls 

40  in.  x  50  yds.  ro. 

Fcvder,  conditioning,  sealing  sleeve, 
for  printer -developer,  —aonla  pro¬ 
oess,  2-pt.  can  on. 

Printer -Developer,  Anaemia  17*00088, 

110  volt,  50-60  oyole,  single 

phase,  42-inch  capacity  ea. 


X  VSH  10 

X  NSN  2 

X  NSH  3 

18-5735.200-420  1 
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APPENDIX  F 

CORRESPONDENCE  REGARDING  CLASSIFICATION  OF  AMCNIA 
PROCESS  EQUIPMENT 


encie 


DEPARTMENT  OP  THE  ARM? 
OFFICE  OF  THE  CHIEF  OP  ENGINEERS 
WASHINGTON 
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19  January  1950 

* 


SUBJECT:  Ammonia  Process  Equipment  Developed  Under  Project  8-35-09-005 


TO:  Chief,  Arras  Field  Forces 

Fort  Monroe,  Virginia 


1.  Reference  is  made  to  the  following: 

a.  Item  No.  1086,  Corps  of  Engineers  Technical  Meeting  No.  1£>9> 
establishing  Project  No.  MP  739  (project  number  later  changed  to 
8-35-09-005) . 

b.  Letter  from  Director  of  Logistics,  General  Staff,  to  the 
Chief  of  Engineers,  dated  7  February  19**9>  subject:  "Quantity  Repro¬ 
duction  of  Aerial  Photographs  for  Intelligence  Use  in  the  Field  Armies," 
with  inclosed  letter  from  Arras'  Field  Forces  Board  No.  2  to  the  Chief, 

Arras'  Field  Forces,  dated  12  November  1948,  same  subject. 

2.  The  scope  of  the  project  and  possible  applications  for  equipment 
and  materials  being  developed  thereunder  are  discussed  at  some  length  in 
the  above  references. 

3.  Engineering  tests  are  nearing  completion  on  an  experimental  42- 
inch  ammonia  process  printer-developer  generally  conforming  to  military 
characteristics  established  by  reference  la.  This  particular  machine  was 
developed  to  fill  what  were,  at  the  time  of  initiation  of  the  project,  the 
following  needs: 

a.  To  provide  an  improved  machine  to  replace  the  Czalid  Model  E 
in  Engineer  Set  No.  710-010.  The  Model  E  was  no  longer  available  com¬ 
mercially. 

b.  To  provide  a  means  for  experimental  testing  and  further  develop¬ 
ing  under  the  same  project  of  materials  and  processes  for  photo  reproduction 
by  the  ammonia  process. 

o.  It  was  expected  that  the  new  machine  might  also  provide  an 
interim  means  to  field  units  for  making  diazo  type  prints  in  quantity  if 
such  a  requirement  developed. 

4.  The  experimental  machine  has  filled  requirement  34  very  well  and 
will  be  retained  indefinitely  at  the  Engineer  Research  and  Development 
Laboratories  to  permit  continued  use  for  this  purpose.  It  also  meets  re¬ 
quirement  3a  more  than  adequately  from  the  technical  standpoint  but  pre¬ 
liminary  indications  are  that  the  special  features  required  to  facilitate 
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photo  reproduction  vlll  render  such  a  machine  too  large  and  costly  to 
permit  its  issue  to  all  units  new  issued  Set  No.  J10-010.  Also,  since 
the  initiation  of  the  project,  an  improved  commercial  machine,  the  Czalld 
"Streamliner,"  has  become  available  which  is  suitable  replacement  for 
the  Mo<tel  E  for  "run-of-the-mill"  reproduction  of  drawings,  etc.,  and  has 
currently  replaced  the  Model  E  in  Set  No.  710-010.  It  appears  then  that 
the  best  field  of  application  of  the  newly  developed  machine  now  lies  in 
category  3c;  i.e.,  to  provide  selected  units  with  a  means  for  reproducing 
conventional  material  at  a  much  higher  rate  (from  three  to  five  times) 
than  the  Streamliner,  and  in  the  same  machine  to  provide  an  interim  means 
for  reproducing  aerial  photographs  by  the  ammonia  process  pending  further 
perfection  of  materials  and  processes  and  development  of  a  special  ammonia 
process  multiprinter  as  proposed  by  Army  Field  Forces  In  the  inclosure  to 
reference  lb. 

5.  Attached  for  your  further  information  in  connection  with  this 
correspondence  are: 

a.  Table  showing  the  general  authorized  distribution  of  Set 
No.  710-010,  Reproduction  Equipment,  Ammonia  Process  (Inclosure  No.  0). 

b.  Table  showing  comparative  physical  and  technical  features 
and  capabilities  of  the  Streamliner,  the  Experimental  Model,  and  the 

?r Intraaster;  the  latter  machine  being  the  nearest  commercial  equivalent 
to  the  Experimental  Model  (Inclosure  No.  3). 

c.  Data  sheet,  dated  6  January  1950,  on  activities  of  the  Engi¬ 
neer  research  and  Development  Laboratories  with  respect  to  Reproduction 
of  Continuous  Tone  Photographic  Prints  by  means  of  Diazo  Type  Materials. 
Attention  is  invited  to  paragraph  h  of  the  data  sheet  Indicating  results 
of  a  recent  operational  Job  on  which  the  Experimental  model  machine  and 
the  656th  Engineer  Topographic  Battalion  were  utilized  (Inclosure  No.  k) . 

6.  Service  teat  procurement  of  the  new  printer-developer,  if  re¬ 
quired,  has  been  proposed  for  initiation  this  fiscal  year  (F.  Y.  1950). 
However,  before  presenting  this  proposal  to  the  Corps  of  Engineers  Techni¬ 
cal  Committee,  confirmation  of  the  following  is  requested: 

a.  Array  Field  Forces'  requirement  for  this  particular  machine. 

A  tentative  indication  of  probable  distribution  within  Army  Field  Forces, 
if  the  machine  should  he  adopted,  would  be  most  helpful. 

b.  Array  Field  Forces'  service  test  requirements,  if  any,  for 
the  machine.  Unit  cost  In  procurement  involving  only  one  or  two  machines 
is  estimated  at  $20,000.  An  estimated  additional  $10,000  would  be  re¬ 
quired  to  cover  cost  of  ammonia  process  materials  needed  for  an  extended 
service  test  by  field  troops. 
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7.  An  early  reply  would  be  required  in  order  to  prooess  a  service 
teat  project  through  the  CETC  and  initiate  service  teat  procurement  this 
fiscal  year. 

FOE  THE  CHIEF  OF  ENGINEERS : 


4  Incls 

1.  Qy  Item  1086,  CETC 
Meeting  169 

2.  List  showing  Distribution 
of  Set  710-010  (dup) 


/s/  D.  G.  Hammond 
D.  G.  HAhMOND 
Lt  Colonel,  Corps  of 
Chief,  Engr  Research 
Military  Operations 


3.  Table  of  comparison  of 
characteristics  of  Stream¬ 
liner,  Frlntma8ter  A  Exp .  Model  (dup) 

4.  Paper,  dtd  6  Jan  50,  on  activities  of 
ERDL  with  respect  to  reproduction  by 
means  of  Di azotype  Materials 


Engineers 
&  Development  Div 


ATENG  413.5(19  Jan  50)  1st  Ind 

Subject:  Ammonia  Process  Equipment  Developed  Under  Project  8-35-09-005 

Office,  Chief,  Army  Field  Forces,  Fort  Monroe,  Virginia  30  January  1950 

TO;  Fresidont,  AFF  Board  Ho.  2,  Fort  Knox,  Kentucky 

Your  comments  and  recommendations  reference  paragraph  6  of  basic 
correspondence  are  requested. 

FOE  THE  CHIEF,  ARM?  FIELD  FOECES: 


4  Incls 
n/c 


/s/  Neil  M.  Matzger 
NEIL  M.  MATZGER 
Lt  Col  AGD 
Asst.  AdJ.  Gen. 


AKCE  P-1400  (19  Jan  50)  2d  Ind 

SUBJECT:  Ammonia  Process  Equipment  Developed  Under  Project  8-35-09-005 

Army  Field  Forces  Board  No.  2,  Fort  Knox,  Kentucky  17  February  1950 

TO:  Chief,  Am^  Field  Forces,  Fort  Monroe,  Virginia 

ATTENTION :  Assistant  Chief  for  Research  and  Development 

1 .  References . 
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AKCE  P-1400  (19  Jan  50)  2d  lad  59 

SUBJECT:  Ammonia  Process  Equipment  Developed  Dhder  Project  8-35-09-005 


a.  Ltr,  APT  Bd  No.  2,  P-13  36,  AKCE,  12  Nor  1948,  subject: 
"Quantity  Reproduction  of  Aerial  Photographs  for  Intelligence  Use  in  the 
field  Armies." 

b.  Ltr,  RAD  Croup,  Logistics  Division,  General  Staff,  CS 
GID/F3  062.3,  7  February  19^9,  to  Ch  ief  of  Engineers,  subject:  "Quantity 
Reproduction  of  Aerial  Photographs  for  Intelligence  Use  in  the  Field 
Armies,"  v/l  inclosure  aid  7  indorsements. 

c.  AFF  Bd  No.  2  Third  Partial  Report  of  Projects  No.  1146  and 
1150,  Military  Characteristics  of  Surveying  Equipment,  Map  Maklngand 
Reproduction  Equipment,  and  Changes  to  T/O  &  E,  13  January  1949. 

d.  AFF  Bd  No.  2  Report  of  Project  No.  1400,  Fhoto  Reproduction 
Methods  and  Equipment,  3  February  1950. 

e.  Department  of  the  Army  Field  Manual  100-10,  Field  Service 
Regulations,  Administrative,  September  1949. 

2.  This  board  agrees  with  the  statement  in  paragraph  4  haaic  letter 
concerning  the  experimental  machine  as  being  "...  too  large  and  oostly 

to  permit  its  issue  to  all  units  now  Issued  Set  No.  710.010."  The  replace¬ 
ment  of  the  Ozalid  machine  Model  E  In  this  set  by  the  new  Oral  Id  "Stream¬ 
liner"  machine  should  provide  adequate  reproduction  equipment  for  all  normal 
uses  of  this  set. 

3.  This  hoard  believes  that  the  experimental  machine  developed  under 
DA  Project  8-35*09-005  should  be  accepted  as  an  item  of  photographic  repro¬ 
duction  equipment  only  for  the  short  term  period,  since  no  other  satisfactory 
mobile  equipment  is  now  available.  However,  innediate  procurement  of  this 
item,  exoept  in  an  emergency,  is  not  believed  warranted,  since  it  appears 
possible  to  develop  within  the  next  2  years  a  special  ammonia  process  multi - 
printer  more  suitable  for  the  reproduction  of  aerial  photographs. 

4.  Military  characteristics  for  this  special  ammonia  process  multi¬ 
printer  are  included  in  a  recent  report  prepared  by  this  hoard  (see  refer¬ 
ence  Id,  above).  It  should  be  noted  that  this  board,  starting  in -November 
1948,  has  consistently  recommended  the  initiation  of  a  separate  project  for 
the  development  of  the  dlaso  process  and  ammonia  process  multiprinter  (see 
referenoe  la,  above).  Attention  is  called  to  paragraph  6b,  Project  No.  1400 
(reference  Id)  which  oonoludes  that  "the  development  of  this  unconventional 
dry  process  (diazo)  should  be  expedited  by  providing  higher  priority  and 
more  funds  than  are  presently  allotted  in  order  that  it  may  be  tested  as 
soon  as  possible  by  Army  Field  Forces."  It  is  believed  that  every  effort 
should  he  made  to  accomplish  full  development  of  this  process  and  the  re¬ 
quired  multiprinter  equipment  during  the  next  2  years.  Development  oosts 
have  been  estimated  at  approximately  $100,000  (Bee  paragraph  3  of  4th 
indorsement  to  reference  lb,  above). 

5.  The  proposed  procurement  of  the  experimental  machine  for  selected 
units,  as  noted  in  the  concluding  sentence  of  paragraph  4,  basic  letter, 

is  not  concurred  in.  The  higher  rate  in  reproducing  conventional  materials 
(lino  drawings)  is  not  believed  to  be  important  enough  to  warrant  the 


4 


AKCE  P-1U00  (19  Jan  50)  2d  Ind  6c 

SUBJECT:  Ammonia  Process  Equipment  Developed  Under  Project  8-35-09-005 

difference  in  cost  over  the  commercially  produced  Ozalid  Streamliner, 
which  is  now  available  In  Set  No.  710.010.  Further,  there  seems  to  be  no 
Justification  for  providing  a  large  and  expensive  photo  processing  machine 
to  other  than  the  one  unit  assigned  the  basic  mission  of  reproducing  large 
quantities  of  aerial  photos  for  the  field  array.  Any  unit  having  Set  No. 
710.010  can  print  aerial  photos  In  limited  quantities  when  desired. 

6.  At  present  writing,  this  board  cannot  give  definite  information 
on  the  number  of  ammonia  process  multiprinters  required  by  a  field  army. 
Studies  have  indicated  that  a  field  arny  will  require  multiprinting  equip¬ 
ment  capable  of  reproducing  a  maximum  of  50,000  photo  prints  per  day  from 
aerial  film  exposed  by  the  Air  Force  (see  reference  Id,  above).  At  present 
no  requirement  can  be  seen  for  ammonia  process  multiprinterB  outside  of 
this  one  company  in  each  field  army.  It  should  be  noted,  however,  that  the 
above  excludes  the  reproduction  of  aerial  photos  taken  from  liaison  aircraft 
assigned  to  the  field  army.  The  Signal  Corps  has  been  assigned  this  mission 
recently  (see  paragraph  4b (2),  reference  le,  above)  and  this  board  haa  no 
information  on  the  process  or  equipment  which  they  plan  to  use.  Since  the 
quantities  involved  in  liaison  photos  normally  are  much  smaller  than  those 
obtained  from  the  Air  Force,  it  may  be  presumed  that  the  Signal  Corps  will 
employ  the  conventional  silver  halide  process  and  equipment. 

7.  It  is  believed  that  no  service  tests  of  the  experimental  machine 
should  be  conducted  for  the  following  reasons: 

a.  The  engineering  tests,  as  noted  in  inclosure  4,  indicate  that 
the  machine  will  reproduce  satisfactory  photo  prints  in  large  quantities, 
when  operated  by  army  enlisted  personnel. 

b.  The  cost  of  procuring  a  service  test  model  and  the  necessary 
test  material,  as  noted  in  the  basic  latter,  are  considered  excessive  in 
view  of  the  current  economy  program,  especially  for  a  short  term  item  of 
equipment  which  probably  can  be  replaced  within  2  years. 

c.  The  machine  should  be  standardized  for  the  short  term  period 
based  on  the  results  of  engineering  tests.  Procurement  should  be  limited 
to  emergencies. 

8.  In  view  of  the  above  this  board  recommends  that: 

a.  No  Amy  Field  Forces  service  tests  be  conducted  with  the  42- 
inoh  ammonia  process  machine  developed  under  DA  Project  8-35-09-005. 

b.  The  42-inch  ammonia  process  machine  be  standardized  as  an  item 
of  short  term  equipment  but  that  no  procurement  be  authorized  except  in  an 
emergency . 

c.  Adequate  funds  be  made  available  during  the  next  fiscal  year  for 
expediting  the  development  of  an  aasaonia  process  photographic  multiprinter. 

FOR  THE  PRESIDENT: 


4  InolB 
a/  c 


/ s/  S.  G.  Brown,  Jr. 

8  G.  Eh  WN,  JR. 

5  It  Col,  Cav  -  Executive 


A1H5NG  413.5(19  Jaa  50)  '  3rd  Ind  6l 

8ubJeot:  Ammonia  Prooeas  Equipment  Developed  Under  Project  8-35-09-005 

* 

OFfice,  Chief,  Array  Field  Forces,  Fort  Monroe,  Virginia  9  Maroh  1950 

k  TO:  Chief  of  Engineers,  Department  of  the  Army,  Washington  25,  D.  C. 

ATTENTION:  Engineer  Researoh  and  Development  Division 

1.  Your  attention  is  invited  to  the  preceding  indorsement.  Ihis 
Office  concurs,  in  principle,  with  the  recommendations  contained  in 
paragraph  8. 

2.  It  is  believed  that  the  recent  production  run  of  some  50,000 
photographic  prints  for  exercise  "Sveetbriar"  constitutes  an  adequate 
service  test  of  the  42-inch  machine ,  considering  its  limited  applica¬ 
tion.  Accordingly,  no  AFF  servioe  test  of  this  equipment  is  antici¬ 
pated. 

3.  The  recommendation  contained  in  paragraph  8c  of  the  preceding 
indorsement  is  being  treated  in  separate  correspondence. 

4.  It  is  recommended  that: 

a.  No  Array  Field  Forces  service  test  of  the  42- inch  machine 

«  developed  under  the  subject  project  be  performed. 

b.  The  42-Inch  ammonia  process  machine  be  classified  as  a 

_  Class  IV  item  of  issue. 

FOB  THE  CHIEF,  ARMS'  FIELD  FORCES: 


4  Incls 
n/c 

Copy  furnished: 
Pres,  AFF  Bd  2 


/s/  Neil  M.  Mattger 
NEIL  M.  MATZGER 
Lt  Col  AGD 
Asst.  AdJ.  Gen. 
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SUBJECT:  Ammonia  Trocess  Equipment  Developed  under  Projeot  8-35-09-005(1) 
ENOIE  (19  Jen  50)  4th  Ind 

Office  of  the  Chief  of  Engineers,  Washington  25,  D.  C.,  9  May  1950 
TO:  Comaanding  General,  The  Engineer  Center,  Fort  Belvoir,  Virginia 

1.  Forwarded  inviting  attention  of  the  Engineer  Research  and  Develop¬ 
ment  Laboratories  to  the  recommendations  of  the  Chief,  Amy  Field  Forces, 
in  the  preceding  3rd  Indorsement.  This  office  conoure  in  these  reconnaenda- 
tions. 

2.  Unless  recommended  otherwise  by  the  Engineer  Research  and  Develop¬ 
ment  Laboratories,  it  is  now  proposed  that  the  machine  be  classified  as  a 
Class  IV  Item  of  issue  on  the  basis  of  engineering  tests  which  are  under¬ 
stood  to  be  complete,  of  the  several  production  test  runs  which  have 
been  made.  The  item  has  been  deleted  from  the  Engineer  Service  Test  Procure¬ 
ment  Program  for  F.  Y.  1950. 

3.  It  is  requested  that  the  Engineer  Research  and  Development  Labora¬ 
tories  prepare  their  report  on  this  machine  in  the  form  of  a  final  report 
on  this  particular  phase  of  Project  8-35-09-005  and  proceed  with  the  pre¬ 
paration  of  specifications  suitable  for  use  in  procurement. 

BY  CETJER  OF  TEE  CHIEF  OF  ENGINEERS; 


Tncls 

1.  Cy  Item  1086,  CETC 
Meeting  169 

2.  List  showing  Distribution 
of  Set  710-010 

3.  Table  of  comparison  of 
characteristics  of  Streamliner, 
Printmaster  8fe  Exp.  Model 

4.  Paper,  dtd  6  Jan  50,  on  activities  of 
EEDL  with  respect  to  reproduction  by 
means  of  Diazotype  Materials 


/ s/  D.  G.  Hammond 
D.  G.  HAMMOND 

Lt  Colonel,  Corps  of  Engineers 
Chief,  Engr  Research  &  Development  Div 
Military  Operations 


TEC  AG  400.1  5th  Ind 

(19  Jan  50) 

SUBJECT:  Ammonia  Process  Equipment  Developed  Under  Project  8-35-09-005 

12  May  1950 

Headquarters,  The  Engineer  Center  &  Fort  Belvoir,  Fort  Belvoir,  Virginia 

TO:  Commanding  Officer,  Engineer  research  &  Development  Laboratories, 
Fort  Belvoir,  Virginia 


/s /  B 


4  Tncls 
n/c 


Author lied  Distribution  of 
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ADDRESS  REPLY  TO 
MMMAMIM  OPPICH 

i  muiM  uw  aniupiur  ummtmim 
FORT  DEL  VOIR,  VA. 


ENGINEER  RESEARCH  AND  DEVELOPMENT  LABORATORIES 
THE  ENGINEER  CENTER  AND  FORT  BELVOIR 
PONT  ML. VOIR,  VA. 


IN  R8FU 
Rif IN  TO: 


tecbd  asi 

400.1  (8-86-09-006) 


j  SEP  ^S50 


SUBJECT  i  Transmittal  of  Report  1174,  final  Report,  ftigi  peering  Tests  of 
Experimental  AnoEila  Process  Print er-Developer 


THSUi  Ccemmndlng  General 

The  Engineer  Canter  and  Fort  Belroir 
Fort  Belrolr,  Virginia 


TO*  Chief  of  Engineers 

Department  of  the  Amur 
Washington  26,  D.  C. 

ATTENTION »  Chief,  Botgineer  Research  end  Development  Division 


1.  Transmitted  herewith  is  Report  1174,  "Final  Report,  Engineering 
Tests  of  Experimental  Anaemia  Process  Printer-Developer,"  dated  6  July 
I960,  whioh  was  prepared  by  the  Teoimioal  Staff  of  the  Bagineer  Research 
and  Development  laboratories.  This  report  covers  engineering  teste  con¬ 
ducted  an  an  experimental  42-inoh  ammonia  process  print er-devel oper 
generally  conforming  to  military  o ha raoteri sties  established  by  the 
project. 

2.  The  report  concludes  that* 

a.  With  the  modifications  accomplished  and  those  reoesmumded 
under  par.  15  of  the  report,  the  aaohine  is  a  satisfactory  replacement 
for  present  standard  equipment  used  for  the  production  of  line-work 
prints,  where  the  quantity  of  work  necessitates  the  use  of  a  high  speed 
production  machine. 

b.  The  machine  is  satisfactory  for  the  production  of  contin¬ 
uous -tone  prints  from  cut  sheet  and  aerial  roll  film,  as  an  auxiliary 
feature  to  the  line-work  reproduction. 

c.  Ry  reason  of  its  width,  this  machine  is  not  suitable  for 
the  exclusive  production  of  continuous -t one  photographic  prints  in  rolls. 
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4.  Tbs  aaoblna  ia  suitable  for  standardisation  aa  a  Class  IT  itsn 

of  issua. 

a*  Fort  bar  inroatifaticn  and  davslspnant  is  nsosssar?  to  provide 
prososs  squipnant  suitabla  for  tba  exclusive  production  of  eontlnnoua 
tsaa  prints  fron  aortal  roll  filns. 

8.  Tba  roport  reocansnds  that  t 

a«  Tbs  exparinental  a— onia  process  prlntor-darslopor,  nodifiad 
aa  not  ad  in  par*  16  of  tba  report,  bo  olassifisd  aa  adopt  ad  typa,  standard 
type,  and  aa  a  Class  IT  itaa  of  i sous. 

b.  Project  8-86-09-006  ba  nodifiad  to  eorsr  tba  davelopaant  of  a 
apaeial  — prooaaa  printar-daralopar  suitabla  far  tba  exclusive  produe- 
ticn  of  oontinuoua-tana  prints  frsn  aortal  rail  filns. 

4*  Tba  roport  with  its  oomelusions  and  rao  i— undsticns  is  approved* 
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SUBJECTS  Transmittal  of  Report  1174,  Pinal  Report, 

Engineering  Teats  of  Experimental  Ammonia  Prooeee 
Printer- Developer 

ESSIE  (1  Sep  50)  2nd  Ind 

Office  of  the  Chief  of  Beglneers,  Vhshlngton  25,  D.  C., 

25  Sep  50 

TOs  Co— ending  General,  The  Engineer  Center,  Fort  Belvoir, 
Virginia 

1.  Engineer  Research  and  Developnent  Laboratories 
Report  So.  1174  and  the  preposed  distribution  are  approved, 
vlth  the  exception  that  the  use  of  the  vord  "exclusive”  In 

the  conclusions  and  recommendations  is  considered  Inappropriate 
and  subject  to  ambiguous  Interpretation.  However,  there  Is 
believed  to  be  complete  understanding  on  this  matter  between 
this  office,  the  Army  Field  Forces  and  the  Engineer  Research 
and  Development  Laboratories,  In  that  the  production  of 
continuous-tone  prints  was  a  secondary  requirement  of  the 
printer-developer  reported  on,  whereas  a  unit  Is  now  required 
with  this  as  the  primary  design  objective. 

2.  Vlth  regard  to  the  recommendations  of  the  report, 
the  following  action  has  been  taken: 

a.  Necessary  logistical  data  are  being  assembled  to 
classify  as  standard.  Reproduction  Equipment,  Set  Ho.  7, 

Ammonia  Process,  Continuous-Tone.  The  printer-developer 
described  In  Report  1174  Is  the  major  component  of  this  set. 

b.  A  subooom  it  tee  report  recommending  revision  of 
Project  8-35-09-005  to  cover  development  of  a  22- Inch  printer- 
developer  suitable  for  quantity  production  of  continuous- tone 
prints  In  the  field  has  been  submitted  to  the  Corps  of  Engineers 
Technical  Committee  for  consideration  at  an  early  meeting. 

BY  ORDER  OF  THE  CHIEF  OF  ENGINEERS: 


1  Incl 

1.  Proposed 
Dlstr  List 
(Incl  Ho.  2  w/d) 


D.  G.  HAMMOND 

Lt.  Colonel,  Corps  of  Engineers 
Chief,  Engr  Research  &  Development  Div 
Military  Operations 


Ocrpa  of  Engineers 

Oh,  Eng  Researah  &  BevelOjnsnt  Dir  (4) 
Ch,  Ingr  Organisation  4  Training  Biv  (1) 
Gh,  lav  lark  Procurement  Office  (1) 

U.  8.  Military  Attache,  London  (2) 
Engineer  School  Library  (l) 

Army  field  Parosa 

Ch,  AW,  Eagr  Section  (l) 

President,  AW  Board  lo.  1  (2) 

President,  AW  Board  lo.  2  (2) 

President,  AW  Board  lo.  3  (1) 
President,  AW  Board  lo.  A  (1) 

U.  S.  Air  Pares 


C3,  DC/S  Materiel,  Mr  of  Installations  (l) 

CS,  DC/S  Materiel,  Dir  of  Research  A  Develop  (l) 

CS,  DC/S  Operations,  Dir  of  Intelligence  (l) 

CS,  DC/8  Operations,  Dir  of  Re^pcLremants  (1) 

CG,  Air  Proving  Ground  (2) 

CO,  Air  Proving  Ground,  Photo  Projects  Br  (l) 

CG,  Strategic  Air  Co— and  (l) 

CG,  Strategic  Air  On— and,  Recannalssanee  Sec  (4) 

CG,  Continental  Air  Caaaand  (2) 

CG,  Air  Training  Command  (l) 

CG,  AMD,  Photo  Lab  MDKSZ74  (l) 

CG,  AMD,  Equipment  laboratory  (l) 

Gm&r,  Military  Air  Transport  Serv  (l) 

CG,  Air  Quivers  ity,  A-2  Librarian  (l) 

CG,  Air  Quivers ity.  Research  Section  (l) 

JSszz 

Haval  Civil  Engineering  Laboratories  (l) 

5 aval  Photographic  Interpretation  Center  (l) 
Hydrographic  Office  (l) 

Special 

Asst  Chief  of  Staff,  G-4  (l) 

Asst  Chief  of  Staff,  G-5  (l) 

Asst  Chief  of  Staff,  G-2  (l) 

U.  S.  Military  Academy,  Engr  Detachment  (1) 

TJ.  S.  Military  Academy,  Dept  of  Mil  Topo  &  Graphics  (l) 
Armed  Forces  Staff  College,  Librarian  (1) 

Aeronautical  Chart  Service,  Library  Section  (3) 


